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How do you see the role of the 
software you buy? Could your view 
be perhaps too narrow? If so, your 
business may not be benefitting fully 
from your hardware investment. 

At Software Limited, we publish 
a catalogue that will shine a bright, 
broad light on the possibilities open 
to you. 

We believe its the most compre¬ 
hensive and detailed catalogue avail¬ 
able. In short, the state of the art today. 


Armed with this information, 
and with the expert individual guid¬ 
ance Software personnel can offer, 
you’ve got a winning combination to 
set your business on the right road. 
And that could be a revelation. 

More to choose from 
The only choice to make 

Telephone 01 833 1173/6 
01 833 2601/2 01 278 1371/2 

No 2 Alice Owen Technology Centre 
251 Goswell Road, London EC1N 7JQ 



Software 

Limited 


Operating Systems: CP/M 80, CP/M 86, MS D()S & PC D( )S 







Everyone can benefit from 


Effective Micro Training 

at Digitus 


Effective Use of Your Personal Computer 

Provides a concentrated introduction to personal computer 
hardware, operating systems and peripherals. Reviews the 
popular applications for pay back on your PC. Provides the 
good housekeeping rules for looking afteryour PC. £95. 

Wordprocessing with WordStar* 

A practical workshop course which teaches the basic skills of 
using WordStar, the popular package available on 
microcomputers. £95. 

Better Wordprocessing with WordStar* 

Teaches you to make the most efficient use of WordStar, and to 
use the advanced features including the MailMerge utility. £95. 

Wordprocessing with MultiMate* 

A practical workshop course which teaches the basic skills of 
using MultiMate, the increasingly popular wordprocessing 
package available on 16-bit micros. £95. 

Lotus 1-2-3* 

A workshop course on the use of the Lotus 1 -2-3 financial 
package, with advice on the design of worksheets and on 
solving practical problems. £95. 

Information Management with Cardbox* 

A practical workshop course covering use and implementation 
of this easy and powerful data management package. £95. 

Introduction to Microcomputers 

Provides a basic understanding of microcomputer hardware, 
software and peripherals. Establishes the criteria for selecting 
and using micros. Explains the rudiments of programming. £95. 

Fundamentals of BASIC Programming 

Develops the first principles of BASIC programming so thatyou 
can produce programs on a microcomputer. Gives practical 
hands-on experience of micros. 2 days. £190. 

Improve Your BASIC 

Reviews the rules of good BASIC programming. Brushes up 
and improves BASIC programming technique, and introduces 
sophisticated methods of file design, data organisation, access 
methods and control. Examines BASIC software tools. 

2 days. £190. 


-NEXT COURSE DATES 


‘registered trademark 


\l/ 

Aug 20 


Aug 23 


Sep 21 


Sep 18 


Aug 22 


Nov 12 


Nov 13 


Nov 15 


Building Systems with dBASE II* 

A detailed study of the dBASE II data management system 
covering file design and indexing as well as applications 
system design using the dBASE procedure language, 
concentrating on practical implementation problems. 

3 days. £285. 

Spreadsheeting with SuperCalc 

A workshop course on the use of the SuperCalc financial 
spreadsheet package, with advice on the design of worksheet, 
and on solving practical problems. £95. 

Introduction to Systems Design 

Ideal follow-up to the BASIC programming course. Helps you 
formulate your problems in computer terms. Provides an 
introduction to the basics of systems design 3 days. £285. 

UNIX* 

An introduction to the facilities of the UNIX multi-user 
operating system, including the file system, shells and editors, 
and a review of the problems of system management. 

3 days. £345. 

The C Programming Language 

A tutorial on the main features of the C language, with 
extensive practical sessions on a multi-user UNIX system. 

2 days. £230. 

UNIXandC:5days. £500. 

Communications 

Introduces the techniques of communicating between micros, 
from micros to peripherals and from micros to mainframes. 
Reviews some popular protocols and products available. £125. 


Oct 9 


Aug 21 


Oct 16 


Oct 1 


Oct 4 


Oct 1 


Oct 12 


All course fees are subject to VAT 
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TRAINING 

Send to, or phone. 

The Training Administrator, Digitus Ltd, 

Lading House, 10-14 Bedford Street, 

Covent Garden, London WC2E 9HE 
Telephone: 01-379 6968 Telex: 27950 Ref 3005 


In-Company Training 
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tortu 


From:. 

Company. 
Address..... 


Please book places on the following courses 0 or send me more details □ 


Course. Date. 


Places. 
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CONTENTS 



BENCHTESTS & REVIEWS 


FRAMEWORK VS SYMPHONY 120 

Battle of the giants. Isthere anything to 
choose between integration according to 
AshtonTateand Lotus? 

SUPERSOFTS VOICEDRIVE 132 

Gimmick or godsend? Dick Pountain talks to 
the listening spreadsheet._ 

OSBORNEENCORE 136 

With twin disks, 25 row LCD, integral modem 
and I BM-compatibility, the full spec Encore is 
only half the weight of today's 
transportables. But can Osborne afford to be 
first a second time a round? 

DRAGON PROFESSIONAL 146 

Is this new Dragon impressive enough to 
save the company from the receiver's axe? 

Liz Coley investigates. 

TATUNG EINSTEIN 168 

Guy Kewney predicts a top ten future for this 
£500 British micro from a Taiwanese 
company. 



APPLEIIc 176 

Apple's new portable may have trouble 
settling down in the UK—Peter Bright finds 
outwhy. 


FEATURES 



REAL,LIVEMUD! 134 

Tele-adventure gaming for insomniacs. Log 
on to Multi-User-Dungeons... if you dare! 

FLAG SETTING ON LOGIC 
INSTRUCTIONS 148 

Learn the logic of assembly language with 
Mario Gianota's self-test game, written in 
convertibleBasic. 



COME RAIN OR SHINE 152 

Micro weather-watching introduces children 
to computing and science, as Theo Wood 
explains. 

IEEE CONTROL 154 

What it is and how it works, plus a review of 
two new I EE Es for the BBC micro. 
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FEATURES 


PRACTICAL PICK 158 

David O'Byrne examines Pick commands 
andstored procedurelanguage. 

TEACH YOURSELF ASSEMBLER 162 

PauI Overaa explains input buffering 
techniques. 


TEACH YOURSELF LISP 190 

Dick Pountainen LISTS your support for 
some manipulative therapy. 

DEBUGGINGTHE ORIC-1 196 

Do you really need to upgrade to the Atmos? 
Tony Newham makes you think twice. 


REGULARS 


NEWSPRINT 92 

ACT'stwo new Apricots have integral 
voicedriveand infra-red keyboardsandcost 
£900 and £1800 respectively; multi-tasking 
MS-DOS and Comdex 84 get the Kewney 
treatment—no known antidote... 

YANKEE DOODLES 107 

IBM challenges Paperback Software, 
Commodore braindrain, Atari ditches the 
600—David Ahl keepsyou up-to-datefrom 
the States. 

NEWS FROM JAPAN 109 

Hardware windows, digitising photocopiers 
and dewon yourVDU... 

COMMUNICATIONS iTl 

Information, protestation (and a bitof 
frustration...) 

SUBSCRIPTIONS 128 

Ourever-inventive publisher finds new ways 
to part you from your cash. 

NETWORKS 129 

Null modems explained plus the great 
Prestel/Compunet rivalry from networks 
expert PeterTootill. 



BANKS'STATEMENT 142 


Multifarious Marty waxes serious on Sir 
Clive'smarketing madness. 

BRAINDUMP 150 

David Bradnacksendsyouona journey in 
defence of that endangered species, the 
GotogotoBird. 

LEISURELINES 166 


BIBLIOFILE 174 

Lin net Evans with the last words on the 
Oriel._ 

NUMBERS 180 

A numerical sequence that grows on trees: 

M ike Mudge invites you to cultivate one... 

SUBSET 182 

More microseconds shaved by your 
assembler subroutines. 

SCREENPLAY 184 

Going for a Burton,fighting a fantasy, 
gangland hit squads and Tony Hetherington 
with Sheep in Space (he's the one on the left 
of the photo). 

TJ's WORKSHOP 186 

Expanding Sinclair Basic, BBC print vector 
intercept, fill routine and disk write indicator, 
Lynx A to D convertor, VIC 20 horizontal 
display scrolling, 64 paging... 

MICROCHESS 200 

David Levy plays the Cray Blitz while 
Tony Harrington reviews a new book by... 
David Levy! 

COMPUTER ANSWERS 202 

Portable word processing, NewBrain CP/M, 
what's up with Basic compilers, Apple II 
bell-ringing, Commodore disk de-bugging.. 

NEWCOMERS START HERE 204 

PCW's simple intro to microcomputing. 

DIRECT ACCESS 209 

Includes Transaction File, Diary Data, CTUK! 
ACCNewsand Benchmarklistings. 

PROGRAMS 214 

A BBC Brainstorm is Program of the Month, 
with listings for QL, VIC 20, Commodore 64 
UK101 andSpectrum. 

BACKISSUES _ 240 

Alpha-sorted summary of everything you 
shouldn't have missed. 

ADVERTISERSINDEX 287 

Alphabetical guide to this issue's 
advertisers. 

C HIPC HAT 288 

Wot, no diplomatic immunity? 

PRIZE CROSSWORD 288 

Fill in the box and win £10. 


PCW Subscription Enquiries Stuart Cruickshank Subscription Rates UK: £25, Overseas £40 Subscription and mail order address 53 Frith Street, London 
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THE APRICOT 


STARTUP 




FROM 


£1495 


+VAT 

monitor £195 extra ^ 


apricot 


WITH WORDSTAR 


The Industry’s most successful word 
processmg package. 


AND PRINTER 

Daisy Wheel Printer 
20 CPs fully Wordstar compatible 
with optional Sheetfeeder and 
Tractor. 



Southampton House, 192-206York Road, London SW113SA 

TELEX: 8954575CTCLDN 



















Now Available 
“APRICOT XI” 
5MB + 10MB 
FROM 

£2695 + VAT 


User training for you and your staff. 
^ Easily arranged credit terms. 

^ Sophisticated technical and service 
back up. 



CENTRAL 


ANdiASiTO 


TAKE ADVANTAGE 
OF OUR 

COMPUTER CLINIC 

•HOt IlM -EXT.66 


Any performance or technical question answered 
without obligation. 


Call us for an appointment, 
sales/mail order, or simply 


drop in! 

01-228 2207 


Please send me a copy of 
your introductory brochure 
and details of the START UP PACKAGE 

Name_ 



Address. 


.Tel No . 


Occupation. 


Southampton House. 192-206 York Road, London SW113SA 
























LOOKING FOR 
SOFTWARE? 


WE HAVE BUILT A LIBRARY OF 
INFORMATION ON WHAT IS 
AVAILABLE 

A PHONE CALL IS ALL IT WILL 
COST YOU TO GET SOMEONE 
ELSETOCOMEUPWITH 
THE ANSWER 

SOFTWARE INFORMATION LIMITED 

01 -625 5404 
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UNIVERSITY 
CHALLENGE 
WINNERS! 


After evaluating many makes of disc drive, 
Cambridge University computer laboratory chose 
Opus. 

They were selected because of their 
competitive prices, reliability and quality of after 
sales service. 

Their range of disc drives have been tested 
to the limit-running for 8,000 hours. 

That is a year of constant use without 
failure. 

And they can be bought as single or dual 
drive and vary from 100K to 1.6 Megabyte, 
catering for the beginner to a tutor requiring a 
system for the largest of classroom networks. 

All this is backed up by a two year guarantee 
on every drive - that’s a year more than any other 
company can offer. 


3" MICRO DRIVE. 


(ALL PRIC ES INCLUDE VAT & C ARRIAGE.) 


Double sided 40 Track Drive Single drive _ 
Dual drive _ 

5V4" single disc drives. 

5400 100K Single sided 40 Track_ 

5401 100K Single sided 40 Track_ 

5402 200K Double sided 40 Track_ 


5802 400K Double sided hardware switchable 80/40 Track _ 
5*/4" DUAL DISC DRIVES. 

54011) 200K/400K on line Single sided 40 Track_ 

5402D 400K/800K on line Double sided 40 Track_ 


58021) 800K/ 1.6 Megabyte on line Double sided hardware 
switchable 80/40 Track_ 


_ £229.95 
. £459.95 

£129.95 

£149.95 

£169.95 

£199.95 

. £349.95 
£399.95 

£499.95 


Opus products are available from WH.Smith, 
Spectrum,John Menzies, Allders, Boots and other 
good computer stores 
nationwide. 

Alternatively, you 
can find your nearest 
stockist by contacting us 
at the address opposite. 



158 Camberwell Road. London SE5 0EE. 
01 701 8668 or 01 705 6155. 




















UNBELIEVABLE 

SAVINGS 


** COMPUTERS ** 




EX VAT 

APRICOT 

256K315Kx2 MONITOR 

£1425.00 

APRICOT 

256K720Kx2 MONITOR 

£1625.00 

APRICOT 

Xi 256k 5MB MONITOR 

£2175.00 

APRICOT 

Xi 256k 10MB MONITOR 

£2295.00 

APRICOT 

Optional 12in MONITOR 

£220.00 

CIFER 

9000 Multi User 21 MB 

£5095.00 

COMMODORE 

8250 DISK DRIVE 

£785.00 

COMMODORE 

8296 

£695.00 

COMMODORE 

SX-64 PORTABLE 

£675.00 

COMMODORE 

64 

£152.17 

COMMODORE 

DISK 1541 

£165.21 

COMMODORE 

IBEKPARALLELINTERFACE £59.50 

COMMODORE 

1530 C2N CASSETTE 

£32.00 

COMPAQ 


£1895.00 

EPSON 

QX10 

£1600.00 

KAYPRO 

II 

£945.00 

KAYPRO 

10MB 

£1995.00 

OLIVETTI 

M20 160KB 2x320KB Drives £1295.00 

OLIVETTI 

M24 128KB 2x360KB Drives £1658.00 

OLIVETTI 

M24 128KB 10MB Hard Disk £3315.00 

OSBORNE 

1 

£1175.00 

SAGE 

II & IV 

POA 

SANYO 

MBC555128K2x160K Drives £795.00 

SIRIUS 

256K10MB 

£2850.00 

SIRIUS 

256K2.4MB 

£2095.00 

SIRIUS 

128K1.2MB 

£1545.00 

SIRIUS 

Memory Expansions from 

£222.00 

SIRIUS 

Express Accelerator Boards POA 

PLUS 5 

External Hard Disk Drives 

POA 


** VDU’s& TERMINALS ** 


CIFER 

T4 

£760.00 

HAZELTINE 

ESPRIT Fixed Keyboard 

£395.00 

QUME 

QVT 103(VT100VT131) 

£695.00 

TELEVIDEO 

910 

£489.00 


** SOFTWARE ** 

ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT 
LOW COST 

Plus: 

Not only do we offer top quality products at low 
prices. We also support and develop Software with 
the assistance of our long established software 
dept. 


** MATRIX PRINTERS ** 



EX VAT 

ANADEX 

DP-6500 500cps 

£2019.00 

ANADEX 

W P-6000 

£1808.00 

BROTHER 

EP44 

£199.00 

BROTHER 

HR5 

£129.00 

CANON 

PW1080A 160cps (N LQ) 

£279.00 

CANON 

PW1156A 160cps(NLQ) 

£339.00 

EPSON 

RX 80TlOOcps 

£195.00 

EPSON 

RX80F/T lOOcps 

£220.00 

EPSON 

FX80160cps 

£324.00 

EPSON 

FX 100F/T 160cps 

£430.00 

EPSON 

LQ 1500200cps(NLQ) 

£895.00 

HONEYWELL 


POA 

MANNESMANN 

MT8080cps 

£199.00 

MANNESMAN 

MT180 160cps(NLQ) 

£590.00 

NEC 

PINWRITER 

POA 

NEWBURY 

DR E 8850 3001pm 

£2095.00 

NEWBURY 

DRE 8925 240cps 

£1385.00 

OKI 

82A 120cps 

£255.00 

OKI 

84A 200cps 

£630.00 

OKI 

OKI 92P 160cps 

£379.00 

OKI 

OKI 2410P350cps 

£1535.00 

SEIKOSHA 

GP100A 

£165.00 

SHINWA 

CP80 Model II FT 

£175.00 

STAR 

DELTA 10 160cps 

£329.00 

STAR 

DELTA 15 160cps 

£445.00 

STAR 

GEMINI 10X120cps 

£199.00 

STAR 

GEMINI 15X120cps 

£295.00 

STAR 

RADIX 10200cps(NLQ) 

£449.00 

STAR 

RADIX 15200cps(NLQ) 

£549.00 

TEC 

1550120cps 

£465.00 

TOSHIBA 

TH2100H 192cps 

£1275.00 

TREND 

930 200cps N LQ 80cps 

£1350.00 


MAYFAIR 

MICROS 

BLENHEIM HOUSE, PODMORE ROAD, 

LONDON SW18 1AJ 

TEL: 01-870 3255 

We accept official orders from UK Government and 
Educational Establishments. Mail Order and Export 
Enquiries welcome. Callers by appointment 


** DAISYWHEEL ** 
** PRINTERS ** 


BROTHER 

HR1 

EX VAT 

£445.00 

BROTHER 

HR15 

£329.00 

BROTHER 

HR15Keyboard 

£135.00 

BROTHER 

HR15Sheetfeeder 

£185.00 

BROTHER 

HR15Tractor Feed 

£62.00 

BROTHER 

HR25 

£549.00 

CANON 

AP400KSR 

£760.00 

DAISYSTEP 

200020cps 

£240.00 

DIABLO 

630 API 

£1315.00 

DIABLO 

Sheet Feeder 

£490.00 

FUJITSU 

SP830 RO(S)80cps 

£1195.00 

JUKI 

610018cps 

£325.00 

NEC 

2010 Serial 20cps 

£645.00 

NEC 

2030 Parallel 20cps 

£645.00 

NEC 

3510Serial 35cps 

£1149.00 

NEC 

3530 Parallel 35cps 

£1149.00 

NEC 

7710Serial 55cps 

£1499.00 

NEC 

7730 Parallel 55cps 

£1499.00 

OLYMPIA 

ESW103 

£825.00 

QUME 

11/40 RO 

£1185.00 

QUME 

11/55 RO 

£1370.00 

QUME 

9/45 RO 

£1550.00 

QUME 

9/55 RO 

£1900.00 

RICOH 

RP1300S 

£895.00 

RICOH 

RP1600S 

£1190.00 

RICOH 

RP1600S FLOW RITE R 8k 

£1249.00 

RICOH 

RP1600S FLOWRITER 8k 



IBM PC 

£1299.00 

RICOH 

RP1600S Sheet Feeder 

£459.00 

RICOH 

RP1600S Tractor 

£138.00 

SILVER REED 

EXP550(P) 16cps 

£570.00 

SMITH 

CORONA 

TP112cps 

£195.00 

TEC 

STARWRITER Fl04040cps 

£895.00 

TEC 

STARWRITERFl05555cps £1235.00 

TEC 

Sheetfeeder 

£459.00 

TEC 

Tractor 

£138.00 

UCHIDA 

DWX-305(SorP) 18cps 

£230.00 

★ ★ 

PLOTTERS ** 


MANNESMANN 

PIXY PLOTTER 

£495.00 

GOULD 

PLOTTER 

POA 


DON’T WASTE TIME DON’T WASTE VALUABLE TIME DON’T WASTE VALUABLE TIME STUDY ENGINEERS TIME 
STOP - WATCH Management Services / Work Study Programs written and tested by professional Work Study Engineers STOP - WATCH 
THIS IS A SELECTION FROM OUR EXTENSIVE RANGE OF DISCOUNTED PRODUCTS OF THOSE WHICH WE MOST HIGHLY RECOMMEND 


Conventional Time Study 

£250.00 

Production Study 

£250.00 

Activity Sampling 

£150.00 

Synthetic databank & SMV Compilation 

£150.00 

MTM Compilation of SMV 

£100.00 

Rating — Statistical Analysis 

£125.00 

Multiple Linear Regression Analysis 

£75.00 

The above software is being used by many large and 

small industrial and commercial organisations — List 

Available 



HARDWARE — APPLE PRODUCTS 

Apple lie 64k 

£595.00 

Disk Drive with controller (lie) 

£265.00 

Disk Drive 

£200.00 

12" Green Screen Monitor 

£85.00 

Videx 80 column card 

£155.00 

Accelerator II Faster than an IBM PC 

£299.00 

Fast Dos — Speed up disk access by up to 20 
times 

£20.00 

80 Column Card (lie) 

£63.00 

Apple lie 

£840.00 


MISCELLANEOUS — SOFTWARE 


Car Hire — Invoicing/Analysis/Drivers Pay £450.00 

Basic Compiler £140.00 

Applesoft Compiler £125.00 

Typing Tutor £20.00 

Membership 500 £200.00 

Membership 2000 £350.00 

Word Processing £90.00 

Visicalc Apple/IBM £155.00 

Multiplan — 2nd Generation electronic work 
sheet £165.00 


We can supply, deliver and install complete systems, train your staff 
and get your Work Study Department computerised 


PRINTERS & DISK DRIVES 

Epson RX-80 Printer £245.00 

Epson RX-80/FT Printer £265.00 

Epson FX-80 Printer £365.00 

Printer Interface for Epson £80.00 

16k Printer Buffer £115.00 

64k Printer Buffer £165.00 

6 Mb Disk Drive (Floppy Cartridge Pack) £855.00 

5 Mb Hard Disk Drive £1200.00 

10 Mb Hard Disk Drive £1425.00 

20 Mb Hard Disk Drive £1950.00 

Network — Shared system for use with Hard Disk £700.00 
Work station Interfaces for Network £150.00 


Add 15% VAT — carriage FREE for cash with order. 


Radiusend Ltd., Sweetlands Cottage, Couchmans Green Lane, Staplehurst, KENT TN12 ORR Telephone 0580 891986 
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USED 

MICROCOMPUTER 

SYSTEMS 

We buy, sell and part exchange 
used business microcomputer 
systems 

8 + 16 Bit micros 
available from 
stock 

Dot matrix and daisy wheel 
printers 

Wide range of software 

INTERLEX 

Imperial House 

Lower Teddington Road, Kingston 
Surrey KT1 4EP 

Telephone: 01-943 4366 



To . . Beyond Competition House 
Farndon Road, Market Harborough, 
Leicestershire LE19 9NR 

PImm tend mm ... 


Qty 


Total Price 


PSYTRON £ 7.95 


SPELLBOUND £ 5.95 


THE LORDS OF MIDNIGHT £ 9.95 


BEYOND ORDER HOTLINE 
085834567 

BEYOND ENQUIRY HOTLINE 
01-2518496 



GRAND TOTAL 

all prices include p&p 



I enclose a Postal Order/Cheque payable to 
Beyond, or charge my credit card. 

Card Number__ 


Access Visa (Delete as necessary) 
Name_ 


Address. 


.Post code. 


Signature - 


Pteste ruiA me defall o* fa £ fa Beyond Software CJob 


□ 


f/s- 


O commodore 

z z z Z 7. fastback 


A TYPICAL COMMODORE 64 
.OWNER WAITING FOR A 
PROGRAM TO LOAD FROM 
TAPE... BUT MOT AMY MORE! 


■BACK-UP TAPE COPIERS- 


is 

HERE 

At last a utility that provides a fast-loading 
backup. PA5TBACK produces copies of most 
single and multi-part software that load around 
10 TIMES PASTER and run independently of the 
utility. Tor example: load The hobbit' in 150 
seconds with PA5TBACK. 

Supplied on tape with 
full instructions. 


AMD FOR 
DISC USERS 


omly £9.95 

DISCO 


I Unique machine code 
majority 

COMMODORE 64. . 

VIC 20 (All memory sizes) . . 

SPECTRUM 
ELECTRON 


programs to allow security bach-up copies of the 
of protected software. Available for: 

. .£5.95 0RIC1 .£5.95 

• • £5.95 ATARI (All Models) . . . .£5.95 

£5.95 BBC ,H “rZ" ana . . . .£5.95 

£5.95 all with pull instructions^ 


Our latest and most sophisticated Tape-to-Disc 
utility is so easy even a child can use it. DISCO 
creates its own buffer steps to ease the job of 
transfer. All programs auto run once transferred. 
We guarantee this is the best Tape-to-Disc you 
can buy. 

Supplied on tape with rr\ r\ c 

full instructions omly xy.io 


-TAPE TO DISK TRANSFER UTILITIES- 


K 


Transfer games etc. to 

BBC 


dish. Supplied on tape with full instructions for:- 

ATARI (All models) £9.95 


HUGE RAMGE OF SOFTWARE & BOOKS FOR BBC, ELECTROM, 

SPECTRUM, COMMODORE 64, VIC 20, ORIC, DRAGOM, 

MEMOTECH St ZA 81 

Trade and Overseas Orders welcome 

All prices inclusive Send Cheque, P.O., Bank Draft 

or phone your Card Mumber to 0386 49641 



MICRO CENTRE 

BRIDGE STREET, EVESHAM, 
WORCESTERSHIRE 
Tel: 0386 49641 


DATA RECORDER 

From the same factory as the 
C2N-the Super 5aver 20/64 
Data Recorder (no interface 
required) £29 95 


MICRO CENTRE 

1756 PER5HORE ROAD, 
COTTERIDGE, BIRMINGHAM. 
Tel: 021-458 4564 
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INTEREST FREE FINANCE! 



OVER 12 or 24 MONTHS 
ON THE 


e.g. 

IBM PC = £1988 
■5- 24 (months) 

£82.83 per month 


+ 


OLIVETTI PC 

The totally IBM compatible M24. Full system with 128K — £1889 



Fr° m From 

£1795 or £9.99pw*£1795 or £9,99pw« 


From 

£2195 or £11.99pw* 


IBM PC 


The world's leading business computer — £1988 

From From 


£2195 or £11.99pw*£1095 or £5.99pw* 



comPAa 



Macintosh apricot »•##### i wsinus i 

1 THE PORTABLE IBM 

COMPATABLE COMPUTER 

OFFICE EFFICIENCY MACHINES. THE LONDON MICRO CENTRE 
OFFERS YOU TOTAL FLEXIBILITY AND SUPPORT INCLUDING:- 

PURCHASE - EX STOCK! (volume purchase agreements available at competitive rates) 
INTEREST FREE CREDIT (arranged on most computers over £2000 ) 
TRADE IN ANY MICRO against a new machine 

TRAINING (REGULAR COURSES ON IBM PC DISPLAYWRITER, LOTUS 123. INTRODUCTION TO MICRO'S, 

I • 1 “ 11 n 11 v VJ OPERATING SYSTEMS, SPREADSHEETS, DATABASES, WORDPROC-SSING, etc 
ALSO ADVANCED MICRO COURSES ) 

BARGAINS — CALL ON FRIDAYS FOR QUOTE ON 1 WEEK OLD SHOWROOM MODELS 


RENTALS (i day to 2 years) 
LEASING (2 years to 6 years) 

ON SITE MAINTENANCE 


Call in at our West London Showrooms to arrange a 
demonstration on— 01-741 7381 
or to place your order 
call our hotline on 01-748 8404 

* Based on 5 years and subject to status & conditions 



To: OFFICE EFFICIENCY MACHINES LTD. 

150-152 King Street. Hammersmith, 

London W.6. Tal. 741 7383/4/5/6 

Please send me information/quote on 


L] Please ask your sales staff to contact me O Urgant 
I have a requirement for CZD 1 system □ 2-9 systems 
FH 10 or more systems 
I will be purchasing within 

I 1 1 week ED 1 month Q 3 months or more 

My budget is £ 

Name _ Title _ 

Company _ 

Address _ 

- Postcode _ 

- Extension_ 


Phone 





















































GREAT PRICES! 
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COMMODORE £164.95 

64 Special Offer 

Commodore 64. El 65 English Language. E8 

CZN Recorder.£39 Biology. £8 

Disk Drive. £174 Mathematics 1 £8 

Monitor. £174 Mathematics 2 £8 

Printer.£174 Geography.£8 

Printer 1526 . £300 History £8 

Printer Plotter £99 Physics £8 

RS 232C. £30 Chemistry. £8 

Easy Script. £65 Radar Rat Race £8 

Easy Stock. £65 Sea Wolf. £8 

Future Finance £65 Clowns . £8 

Simons Basic £43 Jupiter Lander £8 

Assember Tutor. £26 Music Composer. £8 

Pat Speed £43 Reference Guide (Book)... £10 


ACORN ELECRON 
NOW IN STOCK 


LYNX 

48K 

PRINTERS & 


Silentype II Printer. £200 

» ewriter DMP.£385 

i Colour Plotter.. £660 

Epson FX100 £459 

Epson FX80 £339 

Epson RX80T £229 

Epson RX80FT £259 

Apple Printer £350 

Paper Tiger 445 £199 


£86.95 

PLOTTERS 


Brother HR15. 

BrotherEP44 ..... 

Juki 6100. 

Silver Reed: 
EX500 Parallel 
EX500 Serial 
EX550 Parallel 
EX44 Typewriter.. 
EX43 Typewriter. 


£220 

£349 

£299 

£329 

£399 

£273 

£248 


OLIVETTI 

M10 PORTABLE COMPUTER 


The M10 has a built-in fine application program which can be selected 
from a menu _ . 

Basic 24K RAM 

Text: 

Telecom: 

Address: 

Address: 

Schedl: 


£ 560.00 


MONITORS 

Kaga 12" gn.£99 

Kaga 12" amber.£99 

Kaga 12" colour.£199 


Kaga 12" hi res. 

Kaga 12" super hi res. 
RGB colour card. 


£270 

£399 

£78 


£ 339.00 £ 129.95 


Your starter for free 



WORTH OVER £80 

THE BBC MICRO 


BBC Model B.£339 

Disk Interface.£99 

Microvetic Monitor.£199 

Disk Drive.£159 

Invoicing.£21 

Order Processing.£21 

Accounts Receivable.£21 

Accounts Payable.£21 

Stock Control.£21 

Purchasing.£21 

Beeb Calc.£35 

Database.£26 

View.£51 

Algebric.£8 

Business Games.£8 

Tree of Knowledge.£8 

Sentence Squenching £10 

Word Squenching.£10 

Missing Signs.£10 

Number Balance.£10 

Word Hunt.£10 

Speed and Light. £10 

Density & Circuit.£10 


Chemical Analysis.£12 

Chemical Structures.£12 

Jars £10 

LANGUAGES 

Lisp. 

Forth. 

BCPL Rom Disc. 


GENERAL 

Magic Garden. 

Creative Graphics. 

Graphs & Charts. 

Desk Diary. 


Monsters.. 

Snappers.. 

Planteoid. 

Arcade Action.. 
Rocket Raid.... 

Meteors. 

Sliding Block... 
Cube Master... 


GAMES 


£14 

£14 

£80 

£8 

£8 

£8 

£8 

£8 

£8 

£10 

£10 

£8 

£8 

£8 

£8 



APPLE lie 
64K 

£ 449.60 

Apple lie.£449 

Disk Drive with Controller £250 

Disk Drive.£199 

Monitor II.£135 

LANGUAGES 

Pascal £149 

Pilot.£69 

Fortran.£112 

Logo.£122 

BUSINESS SOFTWARE 

Multiplan.£150 

Apple Writer lie.£89 

Business Graphics II.£99 

Quick File lie.£60 

Wordstar.£295 

Spellstar.£175 

Visicalc.£175 

dBase lie.£??? 

Sage Accounts.£375 

Payroll.£175 

Apple work.£175 


ACCESSORIES 

Z-80 card.£99 

32K Ram Apple II £70 

80 col card lie £80 

80 col card 64K. £180 

Super Serial Card. £99 

Apple Dot Matrix Printer. £349 

APPLE III 

Apple III 256K, Monitor, System 

Software.£1699 

Additional Disk III. £249 

Profile™5 Megabyte. Winches¬ 
ter Disk Drive.£1100 

Profile Interface Kit. £95 

Microsci 572K Disk Drive £545 

Apple Business Basic.£88 

Pascal III.£175 

Record Processing Services £40 

Cobol III.£299 

Script III.£75 

Pascal Utilities Library.£45 

Softcard III (CP M).£291 

Macintosh Computer £1795 

MacWrite. £149 

Multiplan £149 

Accountancy. POA 

Lotus 1-2-3. POA 

Plan (Microsoft). POA 

Basic POA 



SHARP 7M 

Now available in 
Limited quantities 

MZ-700 64K. £129.95 

Cassette Player. £34 

Printer Colour.£113 

Printer P5. £250 

Printer Cable.??? 

Joystick.??? 

SOFTWARE 

Database. £26 

Word Processing.£26 

Pascal Language.£34 

Non-VAT Accounts.£17 

Easi-VAT.£26 

700 Explained (Book).£6 

MZ-80A 

MZ-80 SFD D/Drive . £250 

Expansion Unit. £50 

Printer P4 £399 


Special offer 

£129.95 


Master Diskette.£25 

MZ-80 AFI Interlace. £80 

PC-1500 

* PC-1500 Comp £120 

CE-150 Printer £110 

4K Ram CE151. £39 

8K Ram CE155 .. £64 

8K Ram Battery.£79 

CE158RS232 .£120 

CE 158 Recorder £32 

PC-1251 

PC-1251 Computer £64 

CE 125 Interface.£79 

Application Tape.£13 

SHARP PC-5000 COMPUTER 
PC5000.£1195 



MACINTOSH 

Microsoft Basic 

Multiplan. 

Microsoft Word .. 

Chart. 

Microsoft File. 

£99 PFS: Report. 

£149 PFS: File. 

£136 Management Edge 

£99 Sales Edge 

£136 


APPLE lie 

Apple lie 128K Computer.. £849 Mouse . 

External Disk. £230 Joystick. 

Apple Colour Plotter. £660 


£87 

£87 

£175 

£175 


£70 

£45 


THE EPSON PX-8 

The Epson PX-8 offers the performance of a desk-top computer. It packs 64 KB 
of dynamic RAM memory and an 80 x 8 character LCD with a micro-cassette 
and RAM disk for data storage. It is supported by a very wide range of 
peripherals. 

The PX-8 can access company and national data banks, and it can handle 
complex data processing and analysis projections, reports, scheduling, 
correspondence and electronic mail. 


£798 


THE EPSON HX-20 
PLUS 

INTEXT WORD 
PROCESSOR ROM 
£350 


BEST BUYS IN COMPUTERS FOR 1984 



jy Business Sgstems 


191 Kensington High Street 
London W8. Tel: 01-938 1588, ext 34 


MAIL ORDER: Please send orders with cheque to Tasha. Securicor: Add £6 per box. VAT: Add 15%. Prices are subject to change without prior notice. 
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• Word processing • Financial models • Budget planning 

• Graphics presentations • Data base file management 

• Accounting • Sales forecasting • Electronic mail 


UNBEATABLE PRICES? 
TRY US! 

Ring today for details on 
ALL APPLE products, including 
printers and software. 


A new portable, compact micro - 
THE APPLE IIC now available. 


Chaotic desk ? 

Macintosh 

is YOURanswer! 



The Complete Desk Top Manager on a Screen 

CALL 0942 892818 NOW for full detailson 
Macintosh and all the Apple family and 
peripherals. 


Micho Computer 
Consultants Ltd 

Ascott House, 227 Elliott Street, 
Tyldesley, Manchester 
M29 8DG. 

Tel: 0942 892818 



¥ 


INCREASE YOUR SYSTEM S 
SPEED WITH ONE SIMPLE 
PLUG IN UNIT 


ALL PRICES EXCLUSIVE OF VAT 


DEALER ENQUIRIES WELCOME 


◄ 


INTERFACES 



IEEE TO PARALLEL EXCLUDING P.S.U. IF1200 

£65.95 

IEEE TO PARALLEL IF1210 

£69:95 

IEEE TO RS232 IF1310 


£79.95 

PARALLEL TO RS232 IF2310 

£79.95 

RS232 TO PARALLEL IF3210 

£69.95 

CBM 64 TO PARALLEL IF3210 

£59.95 

PRINTER BUFFERS 



EXTERNAL SPOOLERS (MAINS POWERED) 


INPUT 

OUTPUT 


PARALLEL 

PARALLEL 8KBIF2210 

£79.95 

■PARALLEL 

PARALLEL 16KBIF2211 

£89.95 

PARALLEL 

PARALLEL 32KBIF2212 

£99.95 

PARALLEL 

PARALLEL BIF2213 

£129.95 

PARALLEL 

RS232 8K BIF2310 

£99.95 

PARALLEL 

RS232 16K BIF2311 

£109.95 

PARALLEL 

RS232 32K BIF2312 

£119.95 

PARALLEL 

RS232 64K BIF2313 

£149.95 

RS232 

RS232 8K BIF3310 

£99.95 

RS232 

RS232 16K BIF3311 

£109.95 

RS232 

RS232 32K BIF3312 

£119.95 

RS232 

RS232 64K BIF3313 

£149.95 

RS232 

PARALLEL 8KBIF3211 

£109.95 

RS232 

PARALLEL 32KBIF3212 

£119.95 

RS232 

PARALLEL 64KBIF3213 

£149.95 

INTERNAL SPOOLERS FOR EPSON PRINTERS 


PARALLEL 8K SPOOLER BIF2220 

£59.95 

PARALLEL 16K SPOOLER BIF2221 

£69.95 

PARALLEL 32K SPOOLER BIF2222 

£79.95 

PARALLEL 64K SPOOLER BIF2223 

£109.95 


IBEK SYSTEMS 

437 STONEY STANTON ROAD, 
COVENTRY, WEST MIDLANDS 
TEL: 0203 661162 


BUILD YOUR OWN EXPERT SYSTEM 



BRING YOU 

MICRO EXPERT 

Micro expert is a general purpose Expert or Knowledge-Based 
System. It is widely used by government organisations, commerce, 
industry, universities and polytechnics. 

It consists of an Advice Language Compiler and a Runtime System 
handling fuzzy logic, arithmetic and bayesian operations. It can 
use external functions to, access data bases, monitor plant, take 
some action or apply alternative means of inference etc. 


Currently running on:- 

IBM and DEC mainframes. IBM PC, IBM Displaywriter, APPLE II & 
III, Victor. Sirius, Northstar Horizon, CBM 8096, SAGE II & IV. and 
Torch. 


Application Areas:- 

Fault diagnosis. Decision Support Systems. Models of human 
reasoning and many others. 


For further information write or phone: 


ISIS SYSTEMS LIMITED 
11 Oakdene Road, Redhill, Surrey. 
Telephone: Redhill (0737) 71327/8 
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microcomputers 




V. 


_ 

The name in personal computer maintenance. 
Sullivan's, due to its well established position 
in computer servicing, is able to offer 
comprehensive maintenance contracts on 
microcomputer systems for 

FIVE PER CENT 

of the cost of the system per year 

NATIONWIDE 

Very few can make this offer - Sullivan's can. 

This cost is for a fully comprehensive contract for your microcomputer system, including 
parts, labour, and travelling, with a twenty-four hour response and fix time, (or down to 
four hours if required), and two preventive maintenance visits during the year. Sullivan's 
deal with corporate companies, medium sized companies, institutions, small companies. 

Those with one system upwards. . 

We are not microcomputer dealers, (though we do support their clients), we are a service 
company, and therefore clients receive our best attention fortheir problems. This cover 
provides more than an insurance policy - an insurance policy will not provide for 
replacement units or routine maintenance visits. Is it worth going anywhere else? We look 
after for example, Apple, Commodore, IBM PC, ACT Apricot, ICL Micro, Compaq, Altos, 
Epson, Anadex, Qume printers, hard disks, Kaga, Sharp, Zenith monitors. Unusual makes 
are also covered, don't hesitate to telephone. Sullivan's - making quality maintenance 
services available to more and more computer users every day. Be safe- go to SullivajVs. 

IBM PC ACT Sirius Apple II 

with two disc . ■ 1 1 ■ v ■ ■ 


with two disc 
drives, monitor, 
keyboard, and 
IBM Matrix 
printer 


£121 


PER YEAR 


Phone now on our central number 
01-431 0320 for cover in England, 
Scotland and Wales, or clip the coupon. 
A two year contract is also available, at 
20% less than double the cost. 
Discounts are given for manufacturer's 
warranty cards. If you take out a 
contract on IBM PC equipment for a 
year or more, cover is FREE during the 
IBM warranty period. 
IMMEDIATE COVER AVAILABLE ! 
PHONE NOW! 



Europlus or E with two disc drives and 
monitor, with* matrix printer 


We are happy to offer our services to 
dealers, providing nationwide hardware 
support for your clients. 


HOTLINE 
01-431 0320 


ANDTHROUGHOUT 
THECOUNTRY 
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Micro General the Specialists for Printer Selection 

Contact us for our expert advice on all your Interfacing problems 

It's not just a question of plug in and lets go. There are now over 200 different connector situations. How do you know that your 
computer will accept the printer of your choice? We at Micro General do not sell boxes off the shelf. As compeer engineers we 
help you to choose and install the right printer for your computer. The advice is free and it could save you some embarrassing 
mistakes - Buy from us for peace of mind. 



2 YEAR WARRANTY NOW AVAILABLE ON SELECTED PR00UCTS 


ACT APRICOT 


A superb personal computer that's easy to 
use and is fully integrated with powerful 
software which is simple and friendly - 
REQUIRING NO SPECIAL SKILLS TO USE 
IT EFFECTIVELY. 

• Powerful 16 BIT multi processor 
Architecture 

• Memory - 256 Kbytes standard, 
expandable to 768 Kbytes 

• Portable - with built in 2 LINE LCD 
MICROSCREEN 

• NEW JACKET-PROTECTED 3.5" 
diskettes 

• Detachable keyboard with Calculator/ 
Calendar/Clock 

• Superb Software - 1000 existing 
packages will run on Apricot. 


now with a built-in hard disk from 5 MBytes 



Complete Starter Package 

available from under £16 a week 
call for Finance Terms. 


BROTHER HR15 DAISY WHEEL 

• Diablo code compatibility 

• 3K Buffer 

• 2 colour printing 

• Super & Sub Script 

• Auto underline 

• Proportional spacing 


PLUG-IN KEYBOARD OPTION-£ 150+VAT 



+VAT 


BROTHER TYPEWRITER/PRINTER EP44 £215 
BROTHER PROFESSIONAL TYPEWRITER CE60 £395 


TRADE or PRIVATE CUSTOMERS take advantage of our 

INTERFACING CONSULTANCY 


INTERFACES b CABLES AVAILABLE FOR: t 


VIC 20 
PET 

SPECTRUM 
ATARI 
BBC 
APPLE 
NEW BRAIN 
ORIC 


DRAGON 
COMMODORE 64 
TANDY 
SHARP 
OSBORNE 
SIRIUS 
SAGE 

■ SINCLAIR QL« 


d 



INTERNAL 
& STAND 
ALONE 
BUFFERS 
from 

£65+VAT 


and more! 


PRINTER SWITCHES 
from £85 plus VAT 


CALL US FOR PRINTER SAMPLES 


EPSON MATRIX PRINTERS 


y: 


Prices / 
Reduced 1 




EPSON RX80T 
EPSON RX80F/T 
EPSON FX80 
EPSON RX100 
EPSON FX100 
EPSON LQ1500 


100 cps £210+VAT 
lOOcps £240+VAT 
160 cps £360+VAT 
100 cps £390+VAT 
160 cps £499+VAT 
200 cps £1100-FVAT 


MICROLINE LOW COST PRINTERS 


• UP to 25% faster thru-put than 
nearest rival 

• Near letter quality (92/93/84) 

• Ideal printer for business 
systems. 

• High Res Graphics ^ 
(92/93/84) 


Microline 80 80 cps £195 • nt 

Microline 82A 120 cps £275 • nt 

Microline 83A 120 cps £450 • m 

(M82 A & M83A serial & parallel 
interfaces are standard) 

Microline 84 200 cps £750 • nt 

Sheet feeder for IBM version available 

M84 £299 

Microline 92 160 cps f 4 1 5 * m 



Microline 93 160 cps 
£550 + VAT 

The ideal alternative 
to EPSON FX100- 
Faster thru-put and 
near letter quality. 
Recommended for 
IBM, SIRIUS, 
APRICOT. 


HIGHSPEED 
HIGH QUALITY 
LOW PRICE!! 



CANON PW-I080A 


• 160 cps and quiet too 1 

• High Resolution graphics. 

• Down loading for user-optional characters. 

• Near letter quality - italic, gothic and orator 
fonts optional. 

• Epson Code compatibility. 


STOP PRESS! JUKI 6100 DAISYWHEEL PRINTER 18cps-£355 




DEALER/OEM ENQUIRIES WELCOME 


prn 

1 w . ■ Always call for the best possible price IS Access Visa 

enerai (pcws) Unit 25, Horseshoe Park, PANGB0URNE, READING, RG8 7JW Tel: 07357 4466 
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LONDON COMPUTER CENTRE 



Olivetti a a MUlti- 


M24 


Compatible & faster than IBM PC 
2 Drive System 128K Cl,939 

10Mb Hard Disk (XT) £3,899 

* Built-in Graphics & Colour 
‘Runs Flight Simulator, Lotus 1-2-3 on 
mono or colour 
*7 IBM slots 
*8 Mhz 8086 true 16 bit 

NEC 

16 bit 8086 128K RAM 
2.4 Mb Disk storage 
CP/M86 orMSDOS 
Green Screen 
Colour Display 



NorthStai^ 






£1,985 

£2,595 


DIMENSION 


The IBM compatible multi-user system 
(up to 12 users). 

15Mb hard disk and 2 user stations 
complete with VDU running IBM graphics 

£5 375* 

Each subsequent work station ’ 
(8088 CPU 128K RAM) £1,275 

‘including 6 months on-site warranty, 


LCC SPECIAL BUNDLE | DOT MATRIX 

PRINTERS 


NEC APC RRP £1985 

Dot Matrix Printer RRP FREE 

Cables RRP FREE 

Wordstar FREE 

Multi Plan FREE 

_ You Pay £1985 


apricot >k 

5/10Mb Hard Disk £2,695/£2,995 
Floppy Version from £1,495 

New! Apricot 12" monitor with swivel 

£195 

sinus i 

1.2 Mb Disk storage £2,195 

2.4 Mb Disk storage £2,895 

10 Mb Disk storage £3,995 


LAP PORTABLES 


CANON 80 Col 160cps £319 

CANON 156 Col 160cps £399 

GEMINI 10X/15X 120cps £249/359 
EPSON FX80/FX100 160cps phone 

EPSON LQ 1500 £980 


DAISYWHEEL 

PRINTERS 


8088 CPU. 128K RAM (expandable 
550 1 Drive 160K 
*550/160 2 Drives 160K ea 
555 2 Drives 160K ea 
*550/360 2 Drives 360K ea 
‘550/730 2 Drives 730K ea 
*555/360 2 Drives 360K ea 
*555/730 2 Drives 730K ea 
*LCC upgrade 
Monitor mono/ 
colour 

Compaq IBM Compat. 

Kaypro II 


HARD DISKS 


SANYO 

IBM 

COMPATIBLE 
16 bit 
runs most 
non-graphic 
software 


to 256K) MSDOS 

£749 

£875 

i.999 

£1,050 

£1,199 

£1,390 

£1,550 

£125 
from £350 

from £1,795 
from £1,095 


Hard Disks for IBM PC Sirius QX10, NEC 
10Mb £1,545 

15Mb £1,695 

20 Mb £1,995 

10 Mb Tape Streamer IBM PC £995 


FLOWRITER 1600 60cps 
TEC F10 40cps 

Tec F1500 25cps 

JUKI 18cps 

BROTHER HR/15/25 


£1,600 

£1,050 

£450 

£399 

£445/£795 


PLOTTERS 


NEC 8201 16K 
EPSON HX20 16K 
TANDY 100 8K 
EPSON PX8 


£475 
from £402 
£433 
£798 


SHEET FEEDERS 


BDT 2 Tray Auto £595 

BDT 3 Tray Auto £695 

BDT Single £375 

Juki Sheet Feeder £239 

Juki Tractor Feeder £99 

Tractors (Qume RICOH, Tec) £139 


Hewlett-Packard 74754A 6 Pen £1,401 
Roland DXy 800 A3, 8 Pen £ 520 


MODEMS/MONITORS 


Buzz Box. Direct Connect Modem £70 

Sendata Accoustic Coupler £220 

Philips 12” Green. Hi Res £85 

TAXAN 12" RGB Hi Res £399 


ACCESSORIES 


Floppy Disks Printer Buffers 
Daisywheels Paper 

Ribbons Labels 

Cables Computer cleaning kits 

Disk containers Acoustic Hoods 


SOFTWARE 8/16 Bit 


The comprehensive range includes 


WORDSTAR £235 
SUPERCALC ll/lll £190/£249 
WORD PROCESSING £ 
Spellbinder 290 

Multimate** ' 332 
Word w Mouse" 341 
Spellstar 134 

Grammatik 85 

FINANCIAL PUNNING 
Multiplan 8/16 bit 175/143 

INTEGRATED S W inc. 
GRAPHICS 

Lotus 1-2-3 357 

Open Access * * 430 

FT Moneywise 495 
Framework * * 495 

D BASE CORNER 

FastBasemc RPG 185 
Friday 185 

Compsoft DMS Plus 195 

UT1UT1ES 

Assembler - Tools 
8/16 140 

Macro Assembler 
8/16 140/99 

* * IBM PC DOS Only 


d BASE II £349 


SPELLING CHECKER £80 

UNGUAGES 

£ 

MBasic 

215 

MBasic Compiler 

235 

Aztec C Compiler 

195 

Innovation C 

345 

C Compiler 

245 

Fortran 8/16 

330 

Cis Cobol/Forms2 

399/105 

Pascal MT + /inc 


SPP 

240/350 

ACCOUNTING 


Pegasus from 

275 

Exact 

750 

Pulsar from 

195 

Sage 

375 

COMMUNICATIONS 


Move-lt 8/16 

90 

GRAPHICS 


Data Plot • 

195 

DR Graph 

206 

Graphplan 

210 

ESS Plot 

295 


Looking fora fast, powerful easy-to-use Spreadsheet 1 
with integrated graphics and database for your 
IBM PC, Sirius or Apricot 

0 Lotus 1-2-3 £357 


This US best selling software package has 4 standard IBM 
PC soft sectored 5.25" discs. One contains a tutorial, two 
are 1-2-3 system disc and its back-up copy, and the fourth 
is a separate set of routines for printing graphic files 
created by the main program. 

'on line help menu 
'fast data handling 
'easy error handling 
1 33000 entries 
'good documentation 


FORMATS: Superbrain. Televideo. Sirius. Sanyo. Osborne 
Northstar, 8” SD. DEC. Epson QX-10. IBM 
ICL, H-P, XEROX, ALTOS, Apricot, NEC-APC & many more 
All prices are exclusive of VAT 


43 Grafton Way, London W1P 5LA (Opposite Maples) 

Opening Hours: 10-7 Mon-Fri. 12-4 Sat. 

01-387 4455 (4 lines) Telephone Answering Service After Office Hours 

Telex: 8953742 / 



y 

/ / / 
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Printer Stand 

£12*95 ino '"' t 

Carriage & Packing £3.00 


• For dot matrix printers 

• Raises printer high enough to put 
continuous stationery underneath 

• Beautifully finished in clear perspex • Viglen quality every time 

• Will accept paper up to 12V2" wide • Non slip rubber pads 

Dimensions: 15" (380mm) wide 12V2" (320mm) deep 4" (90mm) high 

COME TO VIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVICE 

To order, complete and send form, or ring 
VERONICA, SVLVANA OR CATHY Now on 01-843 9903 


EARN MONEY FROM 
YOUR COMPUTER 

* FULL OR PART-TIME. 

+ FROM YOUR OFFICE OR YOUR HOME. 

Excellent money is now being made. For details send 

large S.A.E. to: 

HOME COMPUTER EARNERS CENTRE 

SOUTHBANK HOUSE, 

BLACK PRINCE ROAD, 

LONDON SE1 7SJ. 


Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2QA. 
Please send me_(qty) PRINTER STANDS at £15.95 each. I enclose Cheque/P.O. for £_ 


. made out to 


VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No.. 


Name. 


Signature. 


Address. 


PCW/8/84 
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There’s more to 

Computer Systems Ltd! 


SPECIAL OFFER! 


£50! 


MAIN MENU 


USER ENTRY SECTION 


1 New customers 

2 Sales invoice production 

3 Payments received 

4 Delivery note stock entry 


14 New Suppliers 

15 Purchase invoice entry 

16 Payments made 

17 File alteration 


EXAMINATION & PRINTOUT SECTION 

5 Customer files 18 Supplier files 

6 Sales invoices on file 19 Purchase invoices on file 

7 Customer statements 20 Supplier statement check 

8 Debtors 21 Creditors 

9 Sales ledger & daybooks 22 Purchase ledger & daybooks 

10 VAT statements 23 Fixed assets 

11 Cash book 24 Stock reports 


SUNDRIES SECTION 

12 Lists, labels & ledger codes 25 End of month routine 

13 Trial balance 26 Finish or change disks 

Please enter your selection number 


TRY SIMPLE C/FACC FOR ONE MONTH FOR ONLY £50. FOR USE ON 
MICROCOMPUTERS WITH CP/M, CP/M86, PC DOS OR MS DOS WITH 

64K RAM MINIMUM 

FOR YOUR TRIAL COPY FILL IN COUPON BELOW AND 
SEND CHEQUE FOR £50 PLUS VAT TO: 

M.E.M. COMPUTER SYSTEMS LTD 
9 WOBURN STREET, 

AMPTHILL, BEDFORDSHIRE 
TEL: 0525 - 404262 

AT THE END OF A MONTH’S TRIAL SEND BALANCE OF £600 PLUS VAT 
OR SIMPLY RETURN YOUR COPY & DOCUMENTATION 

“SIMPLE C/FACC” AND “C/FACC” ARE REG TRADEMARKS OF LOGICAL STEP LTD 


OR SEND THIS COUPON TO: M.E.M. COMPUTER SYSTEMS LTD 9 WOBURN ST., AMPTHILL, BEDS. 

NAME.POSITION.COMPANY.PHONE. 


ADDRESS. 


I need more information on: 
VEHICLE CONTROL □ 

TACHOGRAPH ANALYSIS □ 


POSTCODE. 


MICROCOMPUTERS 
FUEL CONTROL 
DEMONSTRATION 


□ 

□ 

□ 

□ 


C/FACC ACCOUNTS 
CAR SALES 
SALES VISIT/DEMO 


MY NEED IS URGENT □ NEXT MONTH □ FUTURE MONTHS 

MY MICRO IS.OPERATING SYSTEM.DISKS. 

ATTACH YOUR LETTERHEAD WITH ANY SPECIFIC COMPUTER PROBLEM AREAS 


□ 

□ 

□ 

□ 





















All our prices include VAT ^4^ 

CRESTMATT 

You want more from a computer/ 

We’ve got XTRA. 



The Compatible Personal Computer 


XTRA is the new personal 
computer from STC Business 
Systems Limited. 

Developed by ITT, the XTRA 
is operationally compatible 
with the IBM PC/XT. That’s the 
highest level of compatibility 
yet achieved. 

Which means you can take 
advantage of virtually all the 
very latest and best software 
packages and add-ons. 


But the XTRA isn’t just a 
copy cat. 

Further positive advantages 
include a smaller central 
processor than most 
comparable systems. And if 
you’re still cramped for desk- 
space, you can even turn it on 
its side. 

The XTRA also looks better. 
It has a friendlier keyboard and 
a screen that tilts and swivels 


£2,419. 


128K Computer + 2 Double-sided DD 
360K each + monitor + adaptor with 
FREE Juki 6100 (20 cps) Daisywheel Printer — Limited to lifetime of 
this issue only 


for more comfortable viewing. 
Even IBM didn’t think of that. 

All this backed up with 
excellent training and clear 
practical instruction manuals. 

And we guarantee prompt, 
efficient installation and after¬ 
sales service, too. 

Call in for a demonstration. 

Once you’ve seen the XTRA 
you won’t settle for anything 
less. 


XTRA 

Personal Computer. 
STC AUTHORISED 
XTRA DEALER. 


PRINTERS 

PRINTERS AND RIBBONS OFFER 

MPS 801. 

Shinwa CP80 + 3 ribbons. 

Epson RX80FT + 2 ribbons. 

Epson FX80 + 2 ribbons . 

CBM 1526 -P 2 ribbons. 

Inforunner Riteman + 2 ribbons. 

EP44. 

Canon PW1080A. 

Brother HR15 -P 2 ribbons. 

Juki 6100 + 3 ribbons. 

Daisy Step 2000 + 3 ribbons. 

Call for latest prices 


THE APRICOT 


256K, 1 x 315K DD, £1840 

+ Monitor oon-rn 

256K, 2 x 315K D/D £2070 
+ Monitor 


+ FREE: 



Two years’ on-site 
maintenance contract 
or 

Juki 6100 printer, 

20 cps daisywheel and 
full 12- month warranty 


Delivery: once cheque cleared within 7 days. Bankers' Drafts, Building Society Cheques, Post Orders 3 days only 

Post & packing per item, £4; overnight, £7; software — no charge. 

COD £3; for orders above £100 a deposit of £10 is required. Prices subject to change without 
notice + goods are subject to availability. No Credit Cards. 



CRESTMATT LIMITED 

01 -402 1254-5 / 723 4699 / 749 2510 (24 hours) 
Telex: 267653 (DRAKE G.). 



Showroom/Mail order: 
67 York Street, 

London W1 


Head Office: 

5th Floor, 
Chesham House, 
136 Regent Street, 
London W1 


DEALER INQUIRIES 
WELCOME 
WRITE FOR DETAILS 




























COLECOVISION GAMES CONSOLE 


A COMPLETE PACKAGE - ALL THIS FOR £499! 


80K’RAM (Exp to 144K) 
Full Stroke Keyboard 
256K Data Storage Unit 
Daisywheel Printer 
Built-in Word Processing 
Buck Rogers Arcade Game 
Colecovision Compatible 


KEYBOARD 


MEMORY 


& DATA DRIVE 


DAISYWHEEL PRINTER 






QUITE SIMPLY-VALUE FOR MONEY! 

If you're looking for real value in a computer system, one which can handle anything from serious Word Processing to 
enhanced Colecovision style video games such as Buck Rogers, look no further The Coleco Adam is here with a package 
which will make you wonder if you 're dreaming when we tell you about it. A price breakthrough in computer systems, Adam is 
comprised of an 80K RAM memory console * with a built-in 256K digital data drive: a professional quality, stepped and 
sculptured 75 key full-stroke keyboard: a letter quality daisywheel printer and a full word processing program built into the 
Console. Two additional pieces of software. Smart BASIC and also Buck Rogers - Planet of Zoom’ (the ultimate in advanced 
video games), are included as well as a blank digital data pack. Adam can be used with any domestic colour Television set 

MEMORY CONSOLE/DATA DRIVE: *The heart of the Adam system is the 40K ROM and 64K RAM memory 
console which combines with the 32K ROM and 16K RAM in Colecovision to give you a total of 72K ROM (including 24K 
cartridge ROM) and 80K RAM (expandable to 144K) Built into the memory console is a digital data drive which accepts 
Adam's digital data packs, a fast and reliable mass storage medium that is capable of storing 256K of information, that’s 
about 250 pages of double spaced text! The console is also designed to accomodate a second optional digital data drive 

FULL STROKE KEYBOARD: The Adam keyboard has been designed as a professional quality keyboard that 
combines ease of use with an impressive array of features. It is stepped and sculptured for maximum efficiency and has 75 
full stroke keys which include 6 colour coded Smart Keys which are redefined for each new application; 10 command keys 
which are dedicated to the word processing function, and 5 cursor control keys for easy positioning of the cursor at any 
point on the screen. You can attach a Colecovision controller to the keyboard to function as a numeric keypad for easy 
data entry It can also be held like a calculator, a feature which makes working with numbers particularly easy The joystick 
part of the hand controller can be used in the same way as the cursor control keys, to move the cursor around the screen 

LETTER QUALITY PRINTER: The Smart Writer letter quality daisywheel printer is a bi-directional 80 column 
printer which prints at a rate of 120 words per minute. It uses standard interchangeable daisywheels, so a variety of 
typestyles are available The printer has a 9.5 inch wide carriage for either single sheets or continuous fan fold paper and 
uses standard carbon ribbons. It is comparable to many printers which cost as much as the total Adam package The 
printer can be used either with the Adam's Smart Writer word processing program or as a stand alone electronic typewriter 

BUILT-IN WORD PROCESSOR: Adam comes with Smart Writer word processing built-in. This program is so 
easy to use that you only have to turn the power on and the word processor is on line and ready to go Detailed instruction 
books are not necessary as the Computer guides you step by step, working from a series of Menu commands. It enables 
you to type in text, then completely edit or revise it with the touch of a few keys Changes are readily made and a series of 
queries from the computer confirm your intentions, so that you can continuously double check your work as you type 

COMPATIBILITY WITH COLECOVISION: By using high speed interactive microprocessors in each of the 
modules, the Coleco Adam is designed to take additional advantage of both the 32K ROM and 16K RAM memory capability 
in the Colecovision If you do not already own a Colecovision Console (£99 inc VAT), then you will need to purchase this 
when you initially purchase your Adam Computer package (£499 inc VAT), making a total purchase price of (£598 inc VAT) 

WHAT IS COLECOVISION: Colecovision is one of the worlds most powerful video game systems, capable of 
displaying arcade quality colour graphics of incredible quality on a standard Colour TV set The console (see picture 
bottom left) accepts 24K ROM cartridges such as Turbo and Zaxxon and is supplied with the popular Donkey Kong 
cartridge and a pair of joystick controllers. Colecovision has a range of licenced arcade hits available such as. Gorf, 
Carnival, Cosmic Avenger. Mouse Trap, Ladybug, Venture, Smurf, Pepper II. Space Panic, Looping, Space Fury, Mr Do, 
Time Pilot, Wizard of Wor and many others So there you have it. Adam plus Colecovision the unbeatable combination 
Send the coupon below for your FREE copy of our 12 page Colour brochure giving details on the complete Adam system. 

SILICA SHOP LTD.. 1-4 The Mews. Hatherley Road. Sidcup. Kent. DAI4 4DX Tel: 01-309 1111 or 01-301 1111 

ORDER NOW-OR SEND FOR A FREE COLOUR BROCHURE 

r To: SILICA SHOP LTD. Dept PCW 0884. 1-4 The Mews. Hatherley Road 
Sidcup. Kent. DAM 4DX Telephone: 01-309 1111 or 01-301 1111 

LITERATURE REQUEST: _ 


□ Please send me your FREE 12 page colour brochure on Colecovision/Adam 

□ I own a . Videogame □ I own a . Computer 

Mr/Mrs/Ms: . Initials: . Surname: . 

Address . 


Postcode: 


ORDER REQUEST: 


Please send me: □ Adam (add-on package only) . 

£499 inc VAT 


□ Adam & Colecovision (£499+£99) 

. £598 inc VAT 

□ 

1 enclose Cheque/P.0. payable to Silica Shop Limited 


□ 

CREDIT CARD - Please debit my Access/Barclaycard/Visa/Am Ex/Diners Club 


Card Number: . 



























































PRICE ON APPLICATION 


PRICE ON APPLICATION 


PRICE ON APPLICATION 


BUSINESS SOFTWARE 


Net 


1VCP-011 Advanced Visicalc lie.218.00 

Appleworks.166.00 

1VCP-010 Business Forecasting Model 

(req Visicalc).65.00 

1 ASH-001 dBase II Version 2.4 

(CP M). 350.00 

1CAX-001 Cardbox (CP M).132.00 

1COD-001 CDEX Training for Visicalc.37.52 

1MPR-006 Datastar (CP M).128.00 

ISTO-OOI DB Master Version 3.02 . 134.00 

1STO-002 DB Master Version 4.0.189.00 

1STO-003 DB Master Statistics.62.00 

1STO-004 DB Master Utilities 1 

(links with Visi Series).62.00 

1STO-005 DB Master Utilities 2.62.00 

1 FOX 002 D Util (for dBase II).61.00 

1DJR-001 FMS 80 (CP M).196.00 

1 ASH-002 Friday (CP M).165.00 

11SM-002 Graphmagic 

(bar-pie charts etc).57.00 

1 BUS 002 Jack Report. 65 00 

1 ART 004 Mag calc.65.00 

11SM 001 Mathmagic.57.00 

1SOF 001 Multiplan (DOS).170.00 

1BLY-001 Omnis 64K (also for lie). 245.00 

1SWP 001 PFS File (also for lie).79.00 

1SWP-003 PFS Graph (also for lie).79.00 

1SWP-002 PFS Report (also for lie). 79.00 

1 FOX-001 Quickcode (for dBase II).189.00 

1APL-004 Quickfile (lie only).57.00 

1EXB-001 Savvy Professional. 335.00 

1VAR-001 Sidevise (Prints Visi sideways).40.00 

1MPR-015 Starindex (CP Ml. 94.50 

1MPR-005 Supersort (CP M).131.00 

1BUS-001 The Incredible Jack.99.00 

1DJA-001 The Last One version 3.0.189.00 

1VCP 001 Visicalc (also lie).135.00 

1VER-004 Visi + (Visicalc consolidation).19.45 

1LCC-003 Visicalc Utilities.32.30 

1VCP 006 Visidex.135.00 

1VCP-005 Visifile.135.00 

1VCP 002 Visiplot.135.00 

1VCP-003 Visitrend plot.155.00 

WORD PROCESSING 

1APL-008 Applewriter lie.89.00 

1APL 017 Applewriter II.84.55 

1 ELI-001 Format 80. 123.00 

10NL 003 Homeword.34.00 

1SVS-002 List Handler.33.20 

1ART 003 Magic Words.46.50 

1HAY001 Pie Writer 2.2.99 75 

1SEN-009 Sensible Speller (multi version) 79.00 

1ONL-003 Screenwriter II 

(70 COLS without 80 col. card).75.00 

IBRD-020 The Bank Street Writer.42.70 

1SVS-001 Word Handler.39.85 

1QUR-001 Word Juggler & Lexicheck lle t .128.00 

1MPR-001 Wordstar Version 3.31 (CP M)\... 228.00 


Inc. 

VAT 

250.70 

190.90 

74.75 

402.50 
151.80 

43.14 
147.20 
154.10 
217.35 

71.30 

71.30 

71.30 

70.15 
225.40 

189.75 

65.55 

74.75 

74.75 

65.55 

195.50 

281.75 
90.85 
90.85 
90.85 

217.35 

65.55 

385.25 
46.00 

108.67 

150.65 

113.85 

217.35 

155.25 
22.36 
37.14 

155.25 

155.25 

155.25 

178.25 


102.35 

97.23 

141.45 

39.10 
38.18 
53.47 

114.71 

90.85 

86.25 

49.10 
45.82 

147.20 

262.20 


PRINTERS 

OEPS-005 Epson RX-80.25t*)0 288.65 

OEPS-001 Epson FX-80 

(160 cps & prop spacing). 379.00 4^5.85 

OEPS-002 Epson FX-100 (wide carriage).474.00 545.10 

OWAT-001 Digiplot II (6 pen plotter). 755.00 868.25 

1APL-011 Silentype printer (Inc I F). 192.00 220.80 

OMPL-001 Star Gemini 10X. 219.00 251.85 

OTEC-001 Tec Starwriter F10 (40cps). 1099.00 1263.85 


PRINTER INTERFACE CARDS Net VA f 

1SIM-001 Aristocard Parallel.65.00 74.75 

1SIM 002 Aristocard Serial. 71.20 81.88 

1CCS-003 Asynchronous Serial FI7710A).... 113.00 129.95 

1ORN-004 Buffered Grappler. 169.00 194.35 

1 DIG-006 Digitek Printmaster (Basic, CP M. 

Pascal). 69.00 79.35 

1ORN-001 Grappler (Epson, Anadex, Centronics, 

Nec). 98.00 112.70 

1GRM-001 IPB16K (serial parallel & buffer) 122.00 140.50 
1PRA-001 MPB-16K (Epson 16K buffer). 109.00 125.35 

80 COLUMN CARDS & ACCESSORIES 

1VIS-002 Applewriter II preboot disk 

(Vision 80). 18.00 20.70 

1ELI -003 Ramview 80 lie. 52.55 60.43 

1ELI-004 Ramview80 64K lie. 125.00 143.75 

1VID-002 Softswitch (for Videoterm). 20.00 23.00 

1UMI-002 Uterm 

(inc shift mod & front editor). 127.00 146.05 

1VID-019 Ultraterm. 255.00 293.25 

1VID-024 Ultraterm AW preboot disk.12.30 14.14 

1VID-023 Ultraterm VC preboot disk. 29.40 33.81 

1VID-003 Videx Enhancer II. 83.00 95.45 

1VID-010 Videx Inverse Eprom. 18.45 21.21 

1VID-001 Videx Videoterm. 175.00 201.25 

1VIS-003 Visicalc preboot disc 

(gives 80 cols with Vision 80). 39.00 44.85 

1VIS-001 Vision-80 

(inc softswitch & inverse). 185.00 212.75 

1TYT-002 VC Expand 80.47.00 54.05 

1VER-001 Super Expander 80.2. 76.00 87.40 

MONITORS & COLOUR CARDS 

1 DIG-004 Digitek Colour card. 79.00 90.85 

1DMS-004 DMS RGB Colour card. 75.00 86.25 

0KAG-001 Kaga 12" Green Screen. 105.00 120.75 

1MIC-002 Microvitec Colour Monitor. 265.00 304.75 

1 MIC 001 Microvitec Colour Card (for above)35.00 40.25 

1ZEN-001 Zenith 12" Green Screen.89.00 102.35 

GRAPHICS UTILITIES & MUSIC 

1 PEN-005 Additional Fonts & Char Sets.13.25 15.23 

IBRD-005 Arcade Machine II.40.80 46.92 

1 ROB-001 Bitstik 500 series. 279.00 320.86 

1PEN-001 Complete Graphics System.44.00 50.60 

1DBL 001 Double Stuff. 28.50 32.78 

1SRS-015 EZ Draw 3.3 (11+only). 26.50 30.47 

1GIB-001 Gibson Light Pen. 236.50 271.97 

11NS-004 Graforth (fast 3D plus music).47.45 54.56 

1PEN-002 Graphics Magician (new version) 37.95 43.64 

1SUB-002 Graphics Package (Sublogic). 76.00 87.40 

1SYN-004 Higher Text II 

(many different fonts). 21.80 25.07 

1KDA-001 Koala Touch Pads.87.00 100.05 

1MTN-004 Mountain Music System 

(16 voice). 246.00 282.90 

1APL-020 Pascal Animation.41.00 47.15 

1APL-021 Pilot Animation Tools.41.00 47.15 

1 BUD-001 Pinball Construction Set. 23.70 27.25 

1 PEN-007 Special Effects. 26.55 30.53 

10NL-025 The Artist. 51.30 58.99 

1VSR-001 Versawriter (graphic digitizer). 179.00 205.85 

1VSR-002 Versawriter Expansion Pack 1 . 24.70 28.40 

1PHN-001 Zoom Graphix 

(similar to Bistik zoom). 23.75 27.31 

1INS-.0Q2 Electric Duet 

(creates 2 part music). 18.95 21.79 

1TRO-001 S.A.M. 

(Software Automatic Mouth).65.00 74.75 


PACE SERIAI 

ALL ITEM 


NEWF 


“NIGH 


WORD JUGGLER £128 + VAT 
(Also available for Apple III) 
CATALYST lie & III 
£99.95+VAT 


MULTI BAI 


Sophisticated multi t 
incorporating 300/30 
USA bell frequencies 
chip technology requ 
ry resulting in low 
quality and extreme 
Nightingale is com 
card from Pace des 
munication but also i 
It has on board firmw 
etc, and is switchabU 
the baud rates bein 
also makes it ideal fc 
viewdata systems ai 
software, informatior 
on request. 

NIGHTINGALE 


VISION 80 £185 +VAT 
VISION 128 £240 + VAT 


T 


20PCW 














































































































for the 1984range of 
uters & accessories 


VI PACE 


IGALE” 


FE MODEM 



ite modem from Pace 
d, 1200/75 baud and 
tate of the art modem 
inimal support circuit- 
r consumption, high 
lity. 

nted by the new serial 
specifically for com* 
e for driving a printer, 
access bulletin boards 
75 to 9600 baud with 
ware selectable. This 
with Prestel and other 
:e also have suitable 
vhich can be supplied 

iM £119 + VAT 
D £60 + VAT 


.Inc. 
UTILITIES Net VAT 

1SWD-014 Amper Array (Routine 

Machine Lib). 37.25 37.66 

1SWD-013 Amper Chart (Routine 

Machine Lib). 32.75 37.66 

1SWD-015 Amper Sampler 

(Routine Machine Lib). 32.75 37.66 

1SWD-012 Amper Screen 

(Routine Machine Lib).32.75 37.66 

1SEN-004 Aplus 

(Applesoft Structured 3asic). 18.95 21.79 

1BEA-005 Apple Mechanic (Beagle Bros). 18.95 21.79 

1SOF-010 Assembly Lang Dev 

(6502, Z80, 8080). 79.00 90.25 

1QUA-002 Bag of Tricks. 24.70 28.40 

1SEN-018 B.E.S.T. 

(Enhanced Software Tool). 24.70 28.40 

1SEN-Q11 Build Using (gives "Print Using" 

commands). 19.00 21.85 

1GDS-001 C.I.A. (disk utility). 33.25 38.23 

1CEN-001 Copy II Plus 4.0.37.95 43.64 

1SWD-011 Disk Library (incCP/M& Pascal).... 34.95 40.92 

1 BE A-001 DOS Boss (modifies DOS 

commands).15.95 18.34 

1SEN-014 Edit Soft 

(powerful macro line editor). 23.75 27.31 

1WYT-001 Fast DOS. 18.95 21.79 

1SYN-013 Global Program Line Editor 

(supports 80 cols). 39.00 44.85 

1SEN-010 Image Printer II. 22.80 26.22 

1VER-003 Locksmith 5.0.63.00 72.45 

1SWD-006 Merlin Macro Assembler. 42.00 48.30 

1TYT-008 Multiplan Expand. 23.70 27.26 

1SWD-016 Munch a Bug. 32.25 37.08 

1 HAY-010 Orca/M.66.45 76.41 

1SWD-008 Printographer. 33.00 37.95 

1PCE-002 Rosetta 

(Pascal to DOS/DOS to Pascal). 35.00 40.25 

1 ELI-005 S.C. Macro Assembler. 57.00 65.55 

1DAR-001 Snapshot Copykit (II+& lie). 107.00 123.05 

1SWD-009 Speedstar 

(assembles 12000 lines/min). 63.50 73.02 

1UNI-003 Structured Basic (U-Micro). 85.50 98.32 

1SEN-001 Super Disk Copy III. 22.00 25.30 

1SOF-007 TASC Compiler 

(handles very large programs).... 113.00 129.55 
1SEN-013 The Bug (assembly lang 

debugger). 32.30 37.14 

1VER-008 The Inspector. 35.00 40.25 

1SWD-010 The Routine Machine 

(machine language routines).40.00 46.00 

1BEA-009 Type Faces (req Apple Mechanic) 12.30 14.14 

1BEA-002 Utility City. 18.95 21.79 

1 ELI-002 Wildcard Plus. 113.00 129.95 


OUR NEW PRICE 
LIST AVAILABLE 
ON REQUEST 


SYSTEMS EXPANSION Net VAT 

1 DIG-001 16K Ramcard (Digitek). 65.00 74.75 

1TYT-001 32K Ramcard (Titan/Saturn). 122.00 140.30 

1TYT-007 12I8K Ramcard (Titan/Saturn). 284.00 326.60 

1VER-002 128K Ramex card. 275.00 316.25 

1VIS-004 128k Vision RAM card. 240.00 276.00 

1TYT 005 Accelerator 11+. 285.00 327.75 

1FMJ-001 Coolstack (holds 2 drives, monitor 

& fan).65.00 74.75 

1APL-006 DOS Upgrade kit (3.2 to 3.3). 36.00 41.40 

1TYT-006 Ember (Titan auto RMA bank 

selector). 33.20 38.18 

1VSA-004 E-Z Port (games socket extender) 15.90 18.28 

1VSA-005 E-Z Port II 

(t\|vin games socket extender). 22.00 25.30 

1 HAL-002 Hal Hard Disk 5mb inc i/f. 1505.00 1730.75 

1HAK-001 Hawk 34 way VIA card. 49.00 56.35 

1HAK-002 Hawk IEEE-488 card. 189.00 217.35 

1LCC-001 LowerCase Adaptor 

(with shift mod). 32.30 37.14 

1PCT-001 Pact Clip-on fan. 28.50 32.78 

Prodos Users Kit. 33.00 37.95 

1GLA-001 Time Kit.56.00 64.40 

1VID-016 Vibex Function Strip 

(req Enhancer II). 28.50 32.77 

1 VIS-004 Vision 128 Ram Card. 240.00 276.00 

1UNI-001 Z80 Card U-Micro (card only). 73.00 83.95 

1SOF-003 Z80 Card Microsoft (incl CP M & 

MBasic). 215.00 247.25 

1SOF-004 Z80 Premium Card lie. 284.00 326.60 

LANGUAGES 

1APL-022 Apple Logo. 116.00 133.40 

1APL-014 Apple Pilot. 65.55 75.38 

1APL-009 Apple Super Pilot. 122.50 140.87 

1S05-005 COBOL 80 (CP M).420.00 483.00 

1MSF-001 Forth Metacraft. 65.00 74.75 

1SFT-002 Forth II.42.00 48.30 

1SOF-006 Fortran 80 (CP/M). 119.00 136.85 

ITER-001 Terrapin Logo. 95.00 109.25 

11NS-003 Transforth (full floating point). 65.95 75.84 

MISCELLANEOUS ITEMS 

Apple Mouse. 128.00 147.20 

1PCE-001 Disk Drive 

(full Apple compatible). 149.00 171.35 

1PCT-002 Disk Drive Controller card. 42.00 48.30 

OELE-001 Disc Head Cleaning Kit 

(20 discs and fluid).14.50 16.67 

OALB-004 Disk Tray (40 disck, lockable). 18.95 21.79 

OALB-003 Disk Tray (90 disks, lockable). 23.00 26.45 

1 NAM-001 E^ron Programmer. 55.00 69.25 

1SVS-004 E-Z Learner. 20.00 23.00 

ODRE-001 Finger Print (Epsons). 37.95 43.64 

1SUB-003 Flight Simulator II. 32.00 36.80 

1KFT-001 Joystick (self-centering).36.00 41.40 

1TGP-003 Games Paddles. 26.50 30.47 

OBAS-002 Plastic Disc Library Box. 2.25 2.58 

9JDP-001 Prostar Training Guide. 25.00 25.00 

1 HAY-003 Sargon III. 32.30 37.15 

Softerm 2. 132.00 151.80 

OPOW-OOI Tljie Plug (mains noise suppressor) 14.14 

12.30 

1SOF-008 Typing Tutor II.16.50 18.97 

1BRF-002 UHF Modulator (with sound). 30.00 34.50 

OVIR-001 Verbatim 5.25 'disks (10).15.95 18.34 

V com Colour Prestel Software. 57.00 65.55 

DTS-005 Zaxxon. 25.60 29.44 


.Y GUARANTEED FOR ONE YEAR • IMMEDIATE DELIVERY • FREE POSTAGE & PACKING WITHIN UK 
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IDEVISE for VisiCalc users 


SIDEVISE allows APPLE II, 11+ and lie users to 
print their VisiCalc spreadsheets sideways. No 
longer does the width of the printer limit the 
size of your spreadsheet. 

£40 


PACE SOFTWARE SUPPLIES LTD.ffgll 3 

92 New Cross Street, West Bowling, Bradford BD5 8BS 


plus VAT 



Available from 
PACE SOFTWARE LTD 
92 NEW CROSS STREET, 
BRADFORD BD5 8BS 
Tel. (0274) 729306 
Telex 51564 


0274 729306 


CODE NO 


DESCRIPTION 


NET INC VAT 



























TOTAL 




I enclose my cheque payable to PACE SOFTWARE 
SUPPLIES LTD. 

Product for use with [_JII+ |_] lie | _) lie |_ J III |_|lVIAC 

Name . 

Address.Town. 

County.Postcode 


j^ounty .Postcode.Tel. No. 


PCW21 































































































































































THIS IS 
THE BIG OHE! 

The 2nd 
Official 
Acorn User 
Exhibition 

OLYMPIA AUGUST 1984 

Thursday 16th - 10am to 7pm 
Friday 17th -10am to 6pm 
Saturday 18th -10am to 6pm 
Sunday 19th -10am to 5pm 

* Please note 10am to 2pm on Thursday 16th 
is Trade Morning - By invitation only. 



BIG VALUE 


The success story of Acorn Computers, the BBC Micro and Electron is mirrored by suppliers who have produced 
more and more hardware, software, supplies and services. And they'll all be at the exhibition - disk drives, plotters 
printers, monitors, joysticks, robots, books and magazines, all kinds of software - everything for the Acorn owner. 

And of course Acorn will be there in force with all their latest developments and software. 

There'll be special offers, competitions, advice centres and special events as well 

And all this for only £3.00 at the door, under sixteens £2.00. (Use the coupon to beat the queues and save £1.00). 


BIG VENUE 


Olympia 2 is the brand new exhibition centre next to the old Olympia. It's got everything, wide gangways, lots of 
space to sit down and rest, plenty of catering areas. 

Getting there is easy too, its got its own tube station, bus routes 9,27,28,33,49, 73 and 91 go right pass the door, 
and there's car parking too! 


BIG SUPPORT 


Remember this is the Official Acorn User Show, it's the most informative prestigious and influential user show in the 
country. Whether you're a businessman, serious user or games enthusiast there's something for you. 

For details of exhibition stands and advance ticket sales contact the organisers. 

Computer Marketplace (Exhibitions) Ltd. A Rushworth Dales Group Company, 20 Orange Street, London. 
WC2H7ED Tel: 01-9301612 


BEAT THE QUEUES! SAVE MONEY! ORDER YOUR TICKET IN ADVANCE. 


Buy your ticket now and save queing. There will be special entrances for advance ticket holders. 

wm mm hi mm mm mm mm mm mm ^m ■ ^m mm mb hi mm mm ^m mmm ^m mm mm mm ^m ^m ^m mm ^m mm mm mm ^m mm mm mm mm mm mm mm mm mm mm mm mm Mi mm 

Please send me (qty) tickets at £2.00 and (qty) under sixteen tickets at £1.00.1 enclose my cheque/PO 
to thevalueof £ ordebitmy Access card. No. 

NAME_;_SIGNED_ 

ADDRESS_ 


__POSTCODE_ 

GROUPS - Order15 or more tickets and you qualify for a further 20% discount. 

To: Computer Marketplace (Exhibitions) Ltd. A Rushworth Dales Company, 20 Orange Street. London WC2H 7ED. 
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COMPUTERS - WHO NEEDS THEM? 


There are very few businesses which are as efficient as they 
would like to be, and as a result thousands of these companies 
simply sink without trace every year. Where can we put the 
blame? 

Well, the economy, mismanagement of capital, product 
inferiority and too-fierce competition are a few factors that 
immediately spring to mind; but take a closer look — perhaps 
at the very office you are sitting in now. Is it really being run to 
its true potential? 

When you stop and think about it, the office is often 
the unrecognised focal point of a company — 
deals are negotiated from it, orders are placed 
from it and most importantly, information is stored 
in it. It acts as a 'central processing unit' so to 
speak, and therefore if your office is badly organised 
how can you possibly expect the rest of the business to 
function efficiently? 

At Tasha Business Systems our main aim is to bring these failings to 
your attention and help you find a solution to them. 

Today, the storage, retrieval, and distribution of information by 
means of traditional systems is not only old fashioned, but slow. 
However, micro chip technology has given us an alternative in the 
form of the Business Computer. One of the leading exponents in this 
area is, of course, Hewlett Packard. Their new HP-150 can 
provide you with the POWER to store amazing amounts of 
data, recall it at a later date, revise it, make hard copies and 
distribute letters, reports, mailing lists, graphs and charts to 
the appropriate persons, all at the TOUCH of a BUTTON — you 
won't even have to move from your chair! Whether written five 
minutes ago, in the office or on the other side of the world, 
within a matter of seconds your material can be presented. 

With facilities like these you can be guaranteed that the 
information you require is complete, up-to-date, in the correct 
form and in the correct place. 

So don't allow yourselves to be dragged under with the 
masses, 'think before you sink' and contact us at Tasha 
Business Systems where we'll throw you a life line in the form of a 
free demonstration and consultation at our Kensignton 
showroom. To arrange a mutually convenient date, please 
telephone us on 01-938-1588. 

Tasha Business Systems supply HP-150, Apple lie, Apple lie, 

Apple III, Apple Machintosh, Epson, Hitatchi and Olivetti 
Computer Systems and Business software to larger 
organisations and educational establishments at competitive 
terms. 






lasna 

Business Sgstems 

191 Kensington High Street 
London W8 Tel: 01-938-1588 
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I Discount Micros! 

SAVE HU 

on the BEST RANGE OF 

1-1 

INDREDS C 

: MICROCOMPUTERS 

-r 

)F £££$ 

> at the BEST PRICES! 

- - 





— Full system 

64K System Unit 
2 x 320K Drives 
Keyboard 
High Res. Monitor 


'£25QQ_ 


£1798* 


*= sinus i — Full system 

128K System Unit 
2 x 600K Drives 
Keyboard 
High Res. Monitor 


£1698* 



MBC 550 



128K System Unit 
1 x 160K Drive 
Keyboard 
Spread Sheet 
Wordstar 


■£800. 


£698* 


apricot — Full system 



256K System Unit 
2 x 315K Drives 
Keyboard 
High Res. Monitor 


comPAa. 

(Fully IBM compatible portable computer) 


= si# si —Full system 



— Full System 

256K System Unit 
2 x 320K Drives 
Colour interface 
Keyboard 
High Res. Monitor 


(Portable Computer) 

A 



-at 

obi 

h R 


cU 


64K System Unit 
2 x 200K Drives 
Keyboard 
High Res. Monitor 


£1398* 


£10QQ 

including a range of software FREE 


rm 


£22©a 


£998* 


£1898* 


including over £1000 worth of software 

FREE 


APRICOT 


KAYPRO 


SANYO 


256K 10MB + Mon. 

£2388 

Kaypro 10. 

£2095 

MBC 550 (128K, 1 x 160K) . 

£698 

256K 5MB + Mon . 

£2148 

Kaypro IV. 

£1395 

MBC 555 (128K, 2 x 160K) . 

£898 

256K, 2 x 720K + Mon . . . 

. . £1698 

Kaypro II. 

£998 

Mono Monitor (High Res.) . . 

. £116 

256K, 2 x 315K + Mon. . . . 

. £1398 

IBM PC 


Colour Monitor (High Res.) . . 

. £398 



128K 'XT' 10MB. 

£3698 

SIRIUS 


COMPAQ 


128K 'XT' 10MB Colour . . . 

£3898 

256K, 10 MB. 

£2998 

256 K, 10MB . 

£3398 

64K 'PC' 2 x 320K. 

£1798 

256K, 2 x 1.2MB. 

£2198 

256K, 2 x 320K . 

£1898 

64K'PC'2 x 320K Colour .. 

£1998 

128K 2 x 600 K . 

£1698 


SPECIAL! 


OLIVETTI M20 




£ 1 , 699 * 


Other machines on request. 

Plus a whole range of software & peripherals. 

To place your order for IMMEDIATE 
DELIVERY, call Vanessa James on 
01-938 1721 (20 lines) 


Discount Micros Ltd. 

7 Kensington High Street, London W.8. 

Please send me 


I I Quote on 


CH Information! 


I I Ring me 
□ Urgent 


Name 


Title 


Company 
Address _ 


Phone 


Postcode _ 
Extension 


PCW 8.84 


*Offer lasts for limited period only and is subject to VAT 
and change without notice! 

























































































POWER 


TX DATA 


75RX-1200TX 


RX DATA ** 


ANS- 

300 FULL 

ORIG- 


carrier 


[LOCAL 


WS2000 


miia&s modem 


Add a modem to your computer and you’ve opened up a new 
dimension of data comms possibilities. Choose the WS2000 
and these possibilities stretch world-wide! 

The control panel tells you 

WS2000 operates on both British/European and Bell (USA) 
standards - covering virtually global requirements. The mode 
selector is switchable between 300/300, 600,1200,1200/75 
and 75/1200 speeds. 

Provides database entry 

WS2000 gives you access to Prestel, Micronet, BT Gold and 
the galaxy of bulletin boards that exist for enquiring micro 
users (with WS2000 modems!) 

What the press says 
The best value 
for money in the 
modem field 
is without doubt 
the Minor Miracles WS2000 
-Quentin Reidford, APPLE USER. 


‘A very versatile device, representing good value for money’ 
-Peter Tootill, PCW. 

The Minor Miracles WS2000 modem could turn out to be the 
peripheral you can’t live without’ - Ralph Bancroft, PCN. 

Add-on options 

AA1 answer board £44.85 (inc VAT & P/P) - lets you dial out 
from your computer under software control and lets WS2000 
answer your telephone and put your computer on-line in 
your absence. ML1 modem/computer lead £8.05 (inc VAT & 
P/P) - please specify plug, eg 25-pin DB male. CL1 software 
control lead £10.92 (inc VAT & P/P) for BBC Micro only. CL2 
software control lead £8.63 (inc VAT & P/P) modem end 

connector only. 


Outstanding Modem 
WS 2000: the leader for versatility, 

quality and price. 


1200RX-75TX 


uk euro — 

Tfuu.7 - ANS 

1200 


WS2000 complete with BT modular line plug and socket 
and full instructions for only 

£129.95 

plus VAT & P/P- £152.50. 

Send in your order today! 

Order by cheque/Barclaycard/Access to: 

Miracle Technology (UK) Limited 

PO Box 48, Ipswich IP4 2AB 
Tel: (0473) 50304 
Registered in England No 1756137 


Trade 

enquiries 

invited 


miMCLE 

I i ■technology(uk)ltd 



Smooth, Cool 6 In Control 


BC3B0 


The apple users insurance 

Protect Your Software investment 
and take steps to prevent costly, 
time-consuming errors NOW! 

Your Apple is vulnerable 
to internal overheating and 
external mains-borne 
interference — either can 
induce malfunctions in the 
Apple's operating software, 
capable of wrecking data 
files and programs, losing 
days or even weeks of work. 

Power-Core is your 
positive move to eliminate 
such problems. Designed to 
aesthetically complement 
and fit snugly on top of 
your Apple, Power-Core 
features:- 

• Mains Filtering for 
the Micro-Processor. 

• High Air-Flow 
Cooling Fan. 

• Additional Power 

Distribution. /- 


Power-co re 

is supplied complete 
with fitting instructions 
and all necessary plugs 
and cables 


A.S.C. products are fully 
Guaranteed for one year 
and covered by the A.S.C. money back if not 
satisfied Offer. (Return goods within 
7 days post paidi 




i spec P 


riDUtio" 


Filt use ** tn aNY 
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Micro, 
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up 


iup to 6 Peripherals) 



ORDERINC 

Send your order, enclosing 
cheque PO for the total amount 
due. made payable to A S.C ltd 

^ To pay by Access. 

send your Access 

^ no andCardhoider 
HMiJ details with order 

Allow 28 days for Delivery 



Dent pc s 

4a King Street. Mortimer. 

READING RG7 3RS. UK 
Telephone: (0734) 333100 


DUCKWORTH 
HOME COMPUTING 

Software/Programmers 

Duckworth is looking for high-quality software to 
incorporate into a range of home-computer products. 

If you are the author of software, send us a copy of 
your program with instructions, stating machine and 
minimum memory required. 

We would also like to hear from talented freelance 
programmers. 

Write in confidence to: 

DUCKWORTH 
Software Acquisition 
The Old Piano Factory, 

43 Gloucester Crescent, 

London NW1 7DY 
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........ The Comp 

MEW! Interface 


ete Printer 
or the 
Commodore 64 


The Grappler gives you the print out you need from Epson, Star, Oki, 
Brother, Prowriter and other popular printers. Graphics screen dumps 
including inversed, double-sized, rotated/enhanced 
graphics with special features P1M flfl +VAT= 

for Epson FX and RX printers. L I UZiUU £117.30 


DAISY STEP 2000 



+ VAT = 


£ 249.00 £286.35 


18cps; Bi-directional logic seeking; 10, 12, 15cps; Wordstar 
compatible; 1 3 inch platen; 1 2 inch print line; auto underscore; bold 
and shadow printing; subscripts and superscripts; Qume compatible 
daisy ribbons; Qume compatible daisy wheel; optional tractor and 
sheet feeder; optional RS 232C; serial interface; low noise; low cost; 

high reliability. Don't accept anything less 

WHEELS ★ CABLES ★ INTERFACES ★ PAPER ★ 
TABLES ★ DAISY WHEELS ★ CABLES 
INTERFACES ★ PAPER ★ TABLES 
WHEELS ★ CABLES ★ INTEJ 
TABLES ★ 

INTER 



★ PAPER ★ 
1EELS ★ CABLES ★ 

★ PAPER ★ TABLES ★ DAISY 
★ CABLES ★ INTERFACES ★ PAPER ★ 
TABLES ★ DAISY WHEELS ★ CABLES 


ADMATE DP-80 


+ VAT = 


£ 169.00 £194.50 



The Admate DP-80 has a large range of features and a low price. 
Ideal for the first time user. 80 CPS; 80 column; Bi-directional logic 
seeking; block and dot addressable graphics; sub/superscript, auto 
underline, condensed, emphasised, expanded and italic print. 

_ _ _ _ 24 hour nationwide delivery by 

[r H S Securicor £9.50 + vat. Bankers 

■■■■ - c Orders; Building Society 

Cheques; Postal Orders; - same day despatch. All orders covered by 
the Mail Order Protection Scheme. 


SCI(UK) P™SHELD 

HANTS GU32 2BR 

U #OU 0094 I TELEX 86626 MYNEWS G 




PERSONAL CALLERS WELCOME AT OUR 
MAGNIFICENT NEW SHOWR(X)MS AT 
12 HIGH ST., PETERSFIELD, HANTS 


1 


EPSON 

QX10 

Need increased disc capacity? We have it! 
Half height drives fitted giving access to 
much greater storage capacity — includes 
system disc etc. Twelve months warranty. 

QXwith 2 by 1 Mbyte drives (unformatted) 

£1,865.00 

QX10 with 2 by 1.6 Mbyte drives 
(unformatted) £1,965.00 

QX10 with 2 by 3.3 Mbyte drives 
(unformatted) £2,426.00 

Add on hard disk ten Mbyte £999.00 

Special offer, buy our increased capacity 
QX10 and for £264.00 get a RX80T 
Printer, Peach Text, Peach Calc, and 
mailing list manager. 

XCOM (Hardware) Limited 

648 High Road, London El 0 6RN 
Telephone: 01 -539 4147. Telex: 8954853 
All prices + VAT, delivery included. 



26PCW 



















A wav th rough the 
micromaze. 



□ buys you a book that will tell you all you need to 
know about getting around today's micromaze. 

□ buys you FRIDAY! s award-winning manual for 
immediate understanding and benefit. 

□ buys you security. FRIDAY! is backed by 
extensive technical and educational support 
from the world leader in micro database systems. 

□ buys you a future. Because FRIDAY! can fit in 
with other popular business software like 
WORDSTAR, 1-2-3 and, of course, our own 
dBASE II. 

So why do it the hard way, when you can take 
the easy way out? If ever there was a complete 
package for the beginner, it's... 


'Good value at £190' 

Deenagh Brook, 
MicroDecision 
February 1984 


RITA Award 1984’ 

Best User Training Manual 


ASHTON -TATE 

Supported by: Ashton-Tate (UK) Limited, 
Cofferidge Close, Stony Stratford, MK11 1 BY, 
CALL: 0908 568866 

Wordstar is the trademark <>l Mitropro Ins 1 2 1is the trademark n| Lotus Development 
Corp Ins Fruias and dBase II are trademarks ol Ashton Tate Ins 


If all Theseus needed to 
find his way out of the 
maze was a ball of thread, 
isn't it time there was 
something just as simple to 
navigate the micromaze? 

At last there is. It's a 
small, colourfully 
descriptive book called 
Through the MicroMaze. 

And it's part of an equally 
simple package to manage 
your time, your office - 
indeed your whole business. 

FRIDAY! will never lead 
you up a blind alley!. 

FRIDAY! is genuinely the manager's b 
Whatever your responsibility, you'll find 
really easy going. 

Personnel - holiday schedule - sickness 
salary review dates Sales - prospects - sales 
performance Marketing - advertising schedules - 
response monitoring - competitive information 
Research - new product data Buying - contract 
renewal dates - supplier schedules - supplier 
performance. 

And because it’s so good at managing files and 
looking after day to day tasks in the office, all your 
staff will soon find out how friendly FRIDAY! can 
be. FRIDAY! will take care of: 

YOUR FILING.. • invoices • inventories 

• wages and salaries • customers 

• suppliers • sales and commissions • job 

costs • personnel • automatic record 

updates 

YOUR PAPERWORK. • selective reporting 

• quick summaries • formal reports • 

• calculation 

YOUR MAIL. • address selection 

• standard letters • mailing labels 

AND EVEN YOUR TIME.. • diary 

• contact lists • telephone numbers 

• priority action schedules 

However small your business, there's always 
room for FRIDAY!. £190... 

□ buys you a complete system which saves you 
time, saves you money and saves you hassle. 



NEW! 


Canon 


We'll help you look good on paper 

80 cols; High speed printing, 1 60 CPS; bi-directional 
logic seeking; fantastic 27 CPS near letter quality; 23 x 
1 8 matrix; very quiet - less than 60 dB; 4, 5, 6, 8, 10, 
12,17 CPI; down loading for user-optional characters; 
high resolution graphics; handles various forms, roll 
paper, fan fold, single sheet and multipart copy paper. 



Fantastic Value 


+ VAT = 
£309.35 


Phone 0730 60521 - 9 to 6 seven days a week! 


I Canon PW1156A £369.oo ^ I 

I All the features of the PW1080A detailed above but 1 56 cols! || 


NOW YOU CAN 
PRINT IN COLOUR 
FOft JUST £399£457 jb5 


Canon PJ1080A £ 399.00 


+ VAT = 
£458.85 


Seven colour printer ideal for the BBC, Sirius, Apple, etc. 
Seven colours print on demand ink jet printer; 70 CPS 
bi-directional; high resolution graphics; will print on 
acetate sheets for overhead projection; long life ink 
cartridges 3.5 million characters per cartridge; eight bit 
parallel interface; Epson compatible; easily replaced 
colour cartridges; accepts single sheets; interchangable 
character sets. 


Just unbelievable value at £399.oo 

_ 24 hour nationwide 

SSS) I 1 U Securicor £9.50 + v 

■BLlB 1 ® Orders; Buildinc 


+ VAT = 
£458.85 

24 hour nationwide delivery by 
vat. Bankers 
g Society 

Cheques; Postal Orders; same day despatch. All orders covered by 
the Mail Order Prelection Scheme. _____ 




SCI(UK) 

HANTSGU322BR 

U/«5UDDDZ1 TELEX 86626 MYNEWS G 


PERSONALjCALLERS WELCOME AT OUR 
MAGNIFICENT NEW SHOWROOMS AT 
12 HIGH ST., PETERSF1ELI), HANTS 


J 


DISC DRIVES 

Sinclair QL 
compatible 

These you really need. Such a beautiful computer 
and no fast large scale storage! Our disc drives are 
Teac or Epson and are complete with case, control¬ 
ler, power supply connecting cables and mains plug. 
Twelve months full warranty. Use still allows RAM etc 
to be added later. Plug in and go. 

★ Single cased, dual sided 40 track 500K total 

unformatted £351.00 

★ Dual cased, dual sided 40 track 1 Mbyte total 

unformatted £538.00 

★ Single cased, double sided 80 track 1 Mbyte total 

unformatted £372.00 

★ Dual cased, double sided 80 track 2 Mbyte total 

unformatted £585.00 

★ Single cased Drivetec 320, 3.3 Mbyte total 

unformatted £644.00 

★ Dual cased Drivetec 320, 6.6 Mbyte total 

unformatted £1,099.00 

All prices + VAT, delivery included. 

X COM (Services) Limited 

648 High Road, London El 0 6RN 
Telephone: 01 -539 4147. Telex: 8954853 

SINCLAIR and QL are trade marks of 
SINCLAIR RESEARCH LIMITED 


Do you own or use two or more computers with incom¬ 
patible disk formats? Then you need our universal 


«FILE MOVER» 


This easy-to-use file transfer program enables you to transfer 
any type of files - including .COM-, .CMD- and EXE-types of 
files - from one computer to another by means of a serial link - 
even if they use different operating systems! A special protocol 
with checksums and automatic retransmission ensures error-free 
file transfers. 

Available for CP/M, CP/M-86 and MS-DOS (PC-DOS). 

Prices: For CP/M : £ 49.95 

For CP/M-86 or PC-DOS (MS-DOS) : £69.95 

For any two o/s’s : £ 99.95 

We also offer the following easy-to-use and well-documented 
utilities; 


* XSUB for CP/M-86 : £39.95 

DiSK UTILITY PACKAGE for CP/M (2.2) : £ 79.95 

Includes disk dump and patch, disk test, dupli¬ 
cation and various file recovery utilities. 

«The file recovery aid alone makes it worth the 
price». «~ very well -designed and friendly 
human interfaces** (Microsystems). 

; TERMINAL for CP/M, CP/M-86 and PC-DOS 
(MS-DOS) : £ 99.95 

converts your microcomputer into a powerful termi¬ 
nal. Includes ASCII file upload and download facilities. 

Disk Formats available: 8" ss/sd, IBM-PC/XT, DEC Rainbow 100, 
Osborne, Zenith hard and soft sector, Superbrain (JR), 

DEC-VT 180 (DD), Tl Professional (DD), Kaypro II, Access ss/dd, 
NEC PC-8001 A, XEROX 820 (SD), Xerox 820-11 (DD), TRS-80, 
Mod I (Omikron (CP/M), TRS-80, Mod 3 (MM/CPM), 

Morrow Micro Decision. 

Include £ 5 per order for handling and shipping. Specify 
computer, disk format and o/s. 

VISA accepted. 


elektfokon/ult <i*s 

P.O.BOX 846, N-3001 DRAMMEN, NORWAY 


Tel: *(47) 3 83 15 00 
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dBEST. 



dBASE II® is, quite 
simply, the best-selling 
database management 
system made for any 
computer, ever. 

And because it is so 
powerful yet so easy to 
use, it has become the 
standard for managing 
data with a micro¬ 
computer. 

Over 150,000 users. 

So far. 

Doctors and lawyers, accountants and 
salespeople, stockbrokers and students, 
big businesses and small are all managing 
their data better with dBASE II. All over 
the country, around the world, users have 
found that dBASE II is the best solution to 
all their information needs. 

Knowledge is power. 

With dBASE II, you can quickly and 
easily create a full business information 
system that does exactly what you need 
done. A system that will handle today's 
problems yet grow with you. 

All of your data is at your fingertips with 
dBASE II. Using simple English-like 
commands, you add, delete, edit, display, 
print and manipulate your information. 

Once you've decided on what you want 
done, you save the instructions so that 
even your least experienced personnel 
can perform the most complex business 
functions with two words: Do Invoices, 
Do Payroll, Do anything that needs to be 
done. 


A legend in its own time. 

Already, books have been written about 
it Hundreds of independent businesses 
are based on it. And other microcomputer 
programs measure themselves against 
dBASE II. 

To see why, visit your nearest computer 
dealer and ask for a demonstration. Then 
take a package home and use it for 30 
days. If it's not everything we said it was, 
return it and get your money back. 

But we think you'll keep it. 

Can over 150,000 users be wrong? 

For the name of your nearest dBASE II 
dealer, contact: Ashton-Tate (UK) Limited, 
Cofferidge Close, Stony Stratford 
MK11 1BY. Telephone: 0908 568866 


ASHTON -TATE ■ 

dBASE II is a registered trademark ol Ashton Tate 
^AshtonTate 1983 


A dBASE II User Group has been formed. For further details contact 
User Group Secretariat Caroline Tanner on 0908 568866. 
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THE MEMOTECH COMPUTER 

★ SUPERB KEYBOARD ★ 80 COLUMN OPTION 

★ 16 USER DEFINABLE FUNCTION KEYS 

★ INCREDIBLY FAST AT 4MHZ 

★ BUILT-IN ASSEMBLER/DISASSEMBLER 

★ 32 OR 64K USER RAM 

★ ALL COLOUR WITH INCREDIBLE SOUND 

★ INCLUDING FREE SOFTWARE 


MTX 500 32K £239.13 + VAT MTX 512 64K £273.91 + VAT 


Memotech disk operating system now in stock 

★ FDX double disk drive, complete with 80 column board plus free 
software includes *Supercalc, *New Word (word processor) £657.83 

★ Memory expansions 32K £37.83, 64K £64.35, 128K £120.87 

★ Communications board £45.22 


THE NEWBRAIN COMPUTER 


A —£199.50 + VAT 


a aVmVLV* 03 **« u 4* £ 

^ « a e ' 


★ NEWBRAIN A OR AD 

★ 80 COLUMN DISPLAY 

★ NOW EXPANDABLE TO 96K (CPM) 

★ UNPARALLELED EDITING FACILITIES 

★ COMPLETE WITH INSTRUCTION 
BOOKLET AND BEGINNERS GUIDE 

AD — £189.95 + VAT 


* * FULL CP/M SYSTEM NOW IN STOCK * * 


Phone for details 

EPSON PRINTERS FROM £229 
MONITORS FROM £68 


☆ TAPE RECORDER MODIFIED ESPECIALLY FOR THE 
NEWBRAIN MODEL A AND AD NOW IN STOCK £29.75 + 

VAT 


MEMOTECH OR NEWBRAIN SOFTWARE 

★ Word Processor Propen 32 (4) now with addi¬ 


tional facilities (N) £35.75 

★ Pro Calc (M)(N) £37.50 

★ Database (M)(N) £35.75 

★ Invoice and credit note programme (M)(N) £39.00 

★ Invoice and credit note review (N) £29.50 

★ Customer Information File (M)(N) £28.00 

★ Business Expenses (including VAT returns) 

(M)(N) £37.50 

★ Home Expenses (M)(N) £28.00 

★ Stock Control (M)(N) £39.50 

★ Mailing List (N) £34.50 

★ Bank and Cash balance (N) £29.00 

★ Mortage repayments/property investment 

(M)(N) £27.50 

★ Address Book (N) £25.00 

★ Garage bookings (N) £32.50 

★ Hotel bookings (for 48 weeks) £35.75 

★ Appointments Diary (N) £25.00 

★ Statements (N) £39.00 

★ Surgery booking system (N) £39.75 


N = Newbrain M = Memotech 

VAT @ 15% should be added to each of the above 
(include 90p P&P per program) 

Phone for your nearest dealer 

Send large S.A.E. for complete range of programs 
or order direct to 


ACCESS & BARCLAYCARD 

CLOSED SATURDAYS 
Open Monday-Friday 9.30am-5.30pm 

EXPORT AND DEALER ENQUIRIES WELCOME 


ELSTREE COMPUTER CENTRE 
ELSTREE AERODROME, ELSTREE, HERTS. 
Tel: (01) 953 9021/6921 



Dare you take up the challenge laid down by the most evil and 
sinister of all beings . . . the devil himself. 

If you do you will find yourself alone and at the mercy of the 
twisted fancies and whims of a cold and calculating mind. 

Occult forces are threatening the lives of those near and dear to 
you. Their only salvation rests in your hands but in accepting 
the challenge your existence is put in severe peril. 

Iri taking up the challenge you have to find The TALISMAN and 
locate a pentagram which then has to be prepared for the final 
rite. In the mean time forces will be opposing you making a 
difficult task almost impossible. 

Do not allow yourself to be lulled into a sense of security for it 
will be short lived. 

Many have gone before only to swell the ranks of the damned. 
This is the latest adventure from the stable of Microtest and has 
been written with the acclaimed features of other adventures in 
mind eg save facility, quick response, simple but extensive 
commands, a mixture of logical and fiendish problems to solve. 

Be warned this is an easy adventure to get into but devilishly 
difficult to end. 

Cassette £ 7.59 

inc VAT 

Disk (40or80TK) £ 9.45 

inc VAT 


MICROTEST FONT ROM. 


This exciting new ROM from Microtest will enable vou to get all 
sorts of new characters and fonts from your BBC Computer. 
Once you have produced your masterpiece on the screen, all 
you have to do is use the inbuilt screen-dump utility to produce a 
hard copy onto paper. 

Typing “HELP FONTS’ gives a list of available fonts and blocks 
of characters which they replace. 

Available fonts are: 


DAIRYFILE FOR DAIRY 
FARMERS 

Keep on that economic line between over and under 
feeding! 

Save time recording milk yield and calculating feed 
amounts! 

Quickly decidefeeding policy with the ‘Monthly Calving 
Group’ Performance Graph! 


★Accents 

★ Block 

★ Data 

★ Greek 
★Joined 

★ Maths 

★ Miscellaneous 
★Thick 

★Thin 


★Vertical 


Accents and miscellaneous. 

Small capitals. 

Like the bottoms of cheques. 

It’s all Greek to me too! 

Standard capital with joined up lower case. 

A mix of until now unobtainable Mathematical 
symbols. 

A few oddities which often are very necessary. 
Thick text (for MODEs 0&3) to enhance 80 
column mode. 

Thin text (for MODEs 2&5) which makes modes 
2 & 5 much more readable or perhaps 
"READABLE”. 

For labelling graphs. 


The ROM has a dump facility which will produce a screen dump 
of any MODE from 0 to 6 on an Epson, Star printer, CTICP80 or 
MT80. 


Print out a recording sheet with cows in numerical 
order. Print out graphs or tables of individual cows or 
Monthly Groups showing serving and pregnancy 
details, illness record, Calving Index, weekly and 
running total Margin over Concentrate. See at a glance 
cows due for serving, pregnancy diagnosis and drying 
off. Keep track of weekly total feed cost and milk sale 
price. 

All this and more with DAIRYFILE. 

Predict cow or Monthly Group total lactation yield. 
Compare with Standard Lactation Curves. All old data 
preserved—compare Monthly Groups overtheyears. 
Which is the most profitable month? 

Find out with DAIRYFILE — for up to 200 lactating 
cows. 


1 x 80TRK £ 69.00 

The ROM uses absolutely NO user memory and can be used inc VAT 

with word processors etc as well as normal BASIC programs. 2 X 40TRK 


£ 17.50 

inc VAT 

P&P + 50p per item 


Min Hardware Requirement 2 x 40TK100K Disc Drives 
or 1 x 80TK 200K Disc Drives 


available from 


MICROTEST LTD 

18 Normandy Way, Bodmin, Cornwall PL31 1EX 
Telephone: 0208 3812 

OR ANY GOOD DEALER 

Large picture shows BBC Computer System and a Quickshot II Joystick. Small inset just a few of the 
joysticks that will work with the patch lead. Screenshot by kind permission of SUPERIOR SOFTWARE. 
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HKH RESOLUTION 
THAT COMES 
HKHY RECOMMENDED. 


“There is no doubt that the JVC range of ECM 
olour monitors is excellent value for money . .. 
:iere is no loss in quality of picture after long 
eriods ... and remember, as more and more 
esolution is available with new micros, the need 
>r a better display will be that much greater.” 

High recommendation indeed from Personal 
Computer News. Meanwhile Acorn User said: 

“It seems that all ‘normal’ and ‘medium’ 
esolution monitors, including the Sanyo, are 
imply inadequate to deal with the Beeb’s graphics 
nd text output.. . The JVC was excellent, giving 
lear, legible results . .. Was the JVC better than the 
licrovitec?* Would I buy one? Yes to both 
uestions.” 

Our RGB high resolution colour monitor (580 x 
70 pixels) sells for £229 95 (excluding VAT) - that’s a 
wing of over £100 compared with other leading monitors 
f similar specifications. 

The unit has a 14" screen and is suitable for the 
BC Micro, Electron, Sinclair QL, Lynx, Oric, Apple, IBM 
nd most other leading micros. 


MODEL REFERENCE 

1302-2 High Resolution 

RESOLUTION 

580X470 Pixels 

CRT. 

14" 

SUPPLY 

220/240v. 50/60Hz. 

E.H.T. 

Minimum 19.5kv Maximum 22.5kv 

VIDEO BAND WIDTH 

10MHz. 

DISPLAY 

80 characters by 25 lines 

SLOT PITCH 

0.41mm 

INPUT: VIDEO 

R G B. Analogue/TTL Input 

SYNC 

Separate Sync on R.G.B. Positive or Negative 

EXTERNAL CONTROLS 

On/off switch and brightness control 


And naturally there’s a year’s full guarantee. 

If you order your monitor by post, you’ll receive it 
within ten days by courier service. 

Simply post the coupon below to: Opus Supplies Ltd., 
158 Camberwell Road, London SE5 OEE. Or telephone 
01-701 8668 quoting your credit card number. Or, of course, 
you can buy at our showroom between 9.00-6.00pm, 
Monday-Friday 900-1.30pm, Saturday. 

*Microvitec Cub 14" monitor. 


|- 

1 To: Opus Supplies Ltd., 158 Camberwell Road, London SE5 OEE. 

Please send me: 

_High Resolution Colour Monitor(s) at 

£22995 each (ex. VAT). 

_Medium Resolution Colour Monitor(s) at 

£179.95 each (ex. VAT). 

. _Connection lead(s) at £6.00 each. 

I I understand carriage per monitor will cost an extra £7.00. 

| (N.B.A 1 ligh Resolution Monitor including VAT, lead, and carriage 
» costs £279.39. A Medium Resolution Monitor including VAT, lead 
| and carriage costs £221.89) • 

I enclose a cheque for £_Or please debit my credit card 

I account with the amount of £_My Access/Barclaycard 

I (please tick) no. is_ 

, Please state the make of your computer_ 

Name_ 


Address. 


Telephone. 
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SCI(UK) SETTING NEW STANDARDS 
IN CUSTOMER SERVICE 
0730 68521 ANY DAY INCLUDING SUNDAY 


SON LOW PRICE SPECIALS FROM £199 


EPSON RX80 (DOT MATRIX). £249' 

EPSON RX80FT (DOT MATRIX). iJMS' 

EPSON FX80 (DOT MATRIX). £43+ 

EPSON MX100 (DOT MATRIX). £475" 

EPSON RX100 (DOT MATRIX). £45(f 

EPSON FX100 (DOT MATRIX). £599 r 


£199 

£239 

£324 

£365 

£385 

£499 


NEW! Cation [p 



+ VAT = 
£228 85 

+ VAT = 
£274.85 

+ VAT = 
£372.60 

+ VAT = 
£419.75 

+ VAT = 
£442.75 

+ VAT = 
£573.85 


VAT = £309.35 

80 cols; High speed printing, 1 60 CPS; bi-directional 
logic seeking; fantastic 27 CPS near letter quality; 23 x 
18 matrix; very quiet - less than 60 dB; 4, 5, 6, 8 10, 
12,17 CPI; down loading for user-optional characters; 
high resolution graphics; handles various forms, roll 
paper, fan fold, single sheet and multipart copy paper. 


+ VAT= 
£424.35 


ALSO AVAILABLE THE CANON PW1156A as above but 156 cols £369.00 


PHONE 0730 68521 INCLUDING SUNDAY! 


JUKI 6100 just £349 


+ VAT= 
£401.35 


SHINWA CP80 £179.00 


£ VAT = 
£205.58 



20CPS: Bidirectional 8 Logic 
10, 12, 15 8- Proportional 
Spacing; Wordstar compatable 
2K Buffer; 1 3 inch Platen 
Underline; backspace 8 lots more 
Centronics Interface Standard 

OPTIONAL RS232 
TRACTOR AND 
SHEET FEEDER 



Friction and tractor feed as 
standard. 80cps. 

Bi-directional logic seeking 
13x9 dot matrix giving true 
descenders, sub and superscripts 
Italic printing and auto underlining 
Condensed, emphasised, 
expanded and double strike (can 
be mixed in a line). Parallel 
interface fitted as standard 


WE WILL MATCH ANY GENUINE PRICE ADVERTISED 
SCI(UK) IS NEVER BEATEN ON PRICE 


MANY MORE PRINTERS 
AVAILABLE 1,000s OF 
BARGAINS 
SEND NOW 
FOR THE 
FAMOUS 
SCI(UK) 

CATALOGUE 



FIDELITY 14” COLOUR 
MONITOR & 
COMPOSITE VIDEO 


£189.00 



j Q3 li 


24 hour nationwide delivery by Securicor £9.50 +vat. Bankers Orders; 
Building Society Cheques; Postal Orders; same day despatch. All 
orders covered by the Mail Order Protection Scheme. Nationwide 
maintenance contracts arranged. Educational discounts very welcome. 




SCI (UK) SS&* ks 8 

0730 68521 TELEX 86626 MYNEWS G 


CALLERS WELCOME SEVEN DAYS A WEEK TO OUR 
SHOWROOM AT 12 HIGH ST., PETERSFIELD, HANTS 



We have interfaces and cables 
for all types of computers, 
including CMB 64, Vic 20, 
APPLE, TRS 80, IBM, BBC, 
SPECTRUM, DRAGON, 
TANDY, SINCLAIR, 
APRICOT, SIRIUS, 
MONOTECH, QL, 
ADVANCE, 

TEXAS ETC 
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Now There's a Choke 



New 

TheRAIR Business Computers 


Now there’s a choice of RAIR Business 
Computers, from an entry level floppy disk 
system, through a high-capacity hard disk 
system,to ourestablished high-performance 
multi-user system, all fully compatible and 
upgradeable. 

Our new RAIR Business Computers 
incorporate a host of advanced features, 
including new high speed dual 16-bit and 
8-bit processors for high performance 
software compatibility, colour displays for 
increased legibility, and multiple printers for 
user convenience. And our new software 
catalogue offers the best in business 


packages, including the latest Peachtree 
Business Management System, dBase II 
database manager, WordStar Professional 
word processor, SuperCalc II spreadsheet, 
and many more, all implemented for full 16- 
bit multi-user operation in colour. 

So when you’re choosing a new computer 
for your business, the choice is obvious-a 
new RAIR Business Computer. 

For full details of the new RAIR Business 
Computers phone Teledata on 01-200 0200, 
or write to RAIR Limited, 6-9 Upper St 
Martins Lane, London WC2H 9PS. 



Peachtree is a trademark of M S.A 
dBase is a trademark of Ashton Tate 
WordStar is a trademark of Micropro 
Supercalc is a trademark of Sorcim 




















































Teach yourself software 
in minutes. Not hours. 


Insert an ATI training disk, 
and presto! Three minutes later, 
you're practicing usable skills. 

Within an hour, you're proficient. 

Even if you're never 
touched a computer before. 

ATI's self-prompting disk 
simulates the actual software 
on the screen of your personal 
computer. If you have 
a question later, the 
helpful handbook is set 
up to give you the 
answer in 15 seconds. 

ATI Training 
Power is faster because 
it's Performance Based. 

Instead of taking time 
teaching you how a 
program works, ATI 
shows you how to put 
it to work. Right away. 

ATI's unique 
Performance-Based 
Training is widely used 
by many Fortune 500 
companies, such as 
IBM, DEC, Xerox, NEC, and Toshiba. Not to mention 
thousands of small businesses. 

ATI's training programs operate in virtually every 
business oriented microcomputer. 

Match ATI's selections with your software library, 
and order today. 

Integrated Software 

ATI Training Power makes it easy to learn and use 
the powerful new integrated software packages currently 
entering the market. 


Word Processing 

ATI's Word Processing 
Series teaches you how to 
create, edit, move, and print 
text with popular programs, 
fast! A must for executives and 
secretaries alike. 

Database 
Management 

To get the most out of 
your data base, learn to use these 
programs fast, with ATI's Database 
Management Series. 

Financial Planning 

What if you could learn to 
do a complete "what if" spread¬ 
sheet analysis in less than an hour? 
ATI's Financial Planning Series 
teaches you this and more. Turn 
software packages into powerful 
management tools, quickly. 

Operating Systems 

Learn to prepare, monitor, 
maintain, and troubleshoot your 
own system like a pro, with ATI's 
Operating Systems Series. 

Programming 

ATI's Basic Programming Series teaches you how to 
write, enter, debug, and use programs that analyse 
business expenses, organize mailing lists, and more. 

Accounting 

Now it's easy to put your accounting on computer, 
with an outstanding software package and ATI Training 
Power to get you (and your bookkeeper) up to speed, 
rapidly and cost-effectively. 


ATI TRAINING POWFR 


YOURSELF 


; 


Pipif 


c 


Learn easily with 
our simulated 
software. 

Training cfek and 
handbook. 

• * 
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Power" programs, at $75 


Please rush me ATI Training 
each for this software: 

Integrated Software 

□ Lotus 1-2-3 

Database Management 

□ dBASE ll-vol. 1 & 2 

□ EasyFiler 

Word Processing 

□ WordStar-vo1. 1 & 2 

□ EasyWriter II 

□ Perfect Writer 

□ Spellbinder 

□ Benchmark 

Financial Planning 

□ Multiplan 

□ SuperCalc 
DVisiCalc 

□ Perfect Calc 

□ EasyPlanner 

□ Microplan 

My computer brand is:_ 


Operating Systems 

□ PC DOS 

□ MS DOS 

□ CP/M 

Programming 

□ BASIC 

□ APPLESOFT BASIC 

Accounting 

□ BPI Gen. Acct. 

□ Peachtree General Ledger* 

□ Peachtree Accounts Receivable* 

□ Peachtree Accounts Payable* 
*PC(MS) DOS formats only. 

My Disk Drive is: 

□ SSSD 

□ DSDD 

□ SSDD 

□ DSSD 


Enclosed is $75 each plus $15.00 shipping 


Name_ _ _ _Phone ( )_ 

Street_ 

City_State_Zip 

Mail order form to. 

American Training International 
3770 Highland Avenue, Suite 201, 

Manhattan Beach, CA 90266 
Telex: 364412 INTR 


ATI Money Back Guarantee 

If you're not completely satisfied with how fast you learn with ATI Interactive 
Training Programs, simply return it within 3 days for full purchase refund. 

ATI Training Power 


The following names are trademarks of the following companies: ATI Training Power, of American Training International; CP/M, of Digital Research; PC-DOS, of IBM; WordStar, 
of Micropro; Benchmark, of Metasoft; EasyWriter, EasyFiler, and EasyPlanner, of Information Unlimited Software; MS-DOS, and Multiplan, of Microsoft, dBASE II, of Ashton-Tate; 
SuperCalc, of Sorcim; VisiCalc, of VisiCorp ; Microplan, of Chang Laboratories; Peach Calc, of Peachtree Software; ATI Training Power, Software Sampler, of American Training 
International; Spellbinder, of Lexisoft; Perfect Writer, ancfPerfect Calc, of Perfect Software; Lotus, of Lotus. © 1983 American Training International. 




























Microware announces 
a new concept in IBM sales: 
The immediately available PC. 

If you’ve wasted a lot of time lately ringing IBM dealers 
only to find they cannot give you a delivery date, try us! 

We will: 

• Provide the widest range of software support. 

• Offer comprehensive maintenance contracts. 

• Thke pride in our unparalleled after-sales service. 

• Analyse and identify your requirements. 

• Advise on your system needs. 

• Supply and install your equipment. 


- Newsflash - 
Pegasus Links to 
Multiplan 6? Delta 
with 

report generator. 


o 


SOFTWARE 


MULTI-USER PEGASUS £295.00 

Sales Ledger 

Purchase Ledger 

Nominal Ledger 

Invoicing 

Order Processing 

Stock Control 

Payroll 

Job Costing 

• Auditman -<£1500.00 

• Minuteman-£750.00 

OPEN ACCESS-LOTUS EATER 

• Only £475.00 

• I fatabase 

• Spreadsheet 

• 3-D Graphics 

• Word Processor 

• Appointments Diary 

• Communications 
LOTUS 123-£375.00 

• I )atabase 

• Spreadsheet 

• Graphics 

VARIOUS SELECTION 

• PC Tlitor 2.0-£41.00 

• CBasic-£140.00 

• Pascal/MT+ £420.00 

• Microsoft'C' £384.00 

• Chess-£61.00 

• Norton Utilities-£56.00 

• Backgammon - £35.00 

• Electronic Disk-£50.00 

• Copy II pc-£29.00 


DATABASE PACKAGES 

• dBASE II-£375.00 

• DMS- £195.00 

• Delta-£495.00 

• Everyman - £475.00 

• Knowledge Man - £350.00 
WORD PROCESSORS 

• WordStar-£245.00 

• Microsoft Word Mouse-£340.00 

• Multimate-£340.00 

• Wordcraft- £340.00 

• W< >rd Perfect -£425.00 

• Send telexes from IBM PC- 
£1750.00 

APPLELINK 

• Quadlink turns PC into Apple- 
£495.00 

ARABIC IBM PC 

• Conversion to Arabic - £590.00 

• Arab Word Processor-£595.00 
PRINTERS FROM £250.00 

• Epson EX-80 FX-100 LQ1500 

• Brother HR15HR25 

• NEC Spinwriter 

• Sheet Feeders Available 

• Typeface Catalogue Available 

• Acoustic Hoods from £295.00 

THE PROFESSIONALS 

• Full training provided 

• Free 12 months warranty 

• Leasing deals arranged 

• Highly competitive quotations 

• Long and short term rentals 



HARDWARE 


BASIC SYSTEM 

• IBM Personal Computer 
64K RAM. Single sided Disk 
I )rive 

Keyboard. Screen - £1567.00 

• IBM Personal Computer 
128K RAM. Twin 360K Drives 
Keyboard. Screen- £2087.00 

BUSINESS SYSTEM 

• IBM Personal Computer 
256K RAM. Twin 360K Drives. 
Keyboard.Screen- £2299.00 

HARD DISK SYSTEM 

• IBM Personal Computer 
128K RAM. 10Mbyte Hard Disf 
Single 360K Floppy Drive 
Keyh<iard. Screen £4078.00 

HERCULES GRAPHICS CARD 

• Additional Cost only t'l 85.00 

COLOUR SYSTEMS 

• Additional Cost onlv £405.00 


I’crsniui/ 

CoHifmhr. 


IBM Authorised Dealer 


AliCROMKRE 

M BUSINESS SYSTEMS 

637 Holloway Road London N19 5SS 01-263 1124 Telex 297598 
14 Charles Street Hanley Stoke-on-Trent 269 883 
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DETAILS 

Level 9 Computing specialise in 
hugh, pure-text puzzle 
adventures with detailed scenery 
and a wealth of puzzles. All games 
have over 200 locations and a 
save game feature, and cost 
£9 90 inclusive 

MIDDLE EARTH ADVENTURES 
1:COLOSSAL ADVENTURE. A 

complete, full size version of the 
classic mainframe game 

Adventure'' with 70 bonus 
locations added 
2: ADVENTURE QUEST. 

Centuries have passed since the 
time of Colossal Adventure and 
evil armies roam The Land. With 
cunning, you must overcome the 
many obstacles on the road to the 
Black Tower, source of their 
demonic power, and destroy it. 

3: DUNGEON ADVENTURE. The 
trilogy is completed by this 
massive adventure, set in the rich 
caves below the shattered Black 
Tower. A sense of humour is 
essential! 

THE FIRST SILICON DREAM 
ADVENTURE 

4: SNOWBALL. The first of Pete 
Austin's second trilogy. The giant 
colony starship, Snowball 9. has 
been sabotaged and is heading 
for the sun in this giant game with 
7000 locations. 

THE LORDS OF TIME SAGA 
7: LORDS OF TIME. Our 
congratulations to Sue Gazzard 
for her super design of this new 
time travel adventure through the 
ages of world history Chill to the 
Ice-age, go romin' with Caesars 
legions, shed light on the Dark 
Ages. etc. etc. 


LEVEL 9 ADVENTURES 

BBC 32K COMMODORE 64 SPECTRUM 48K 
LYNX 48K NASCOM 32K ORIC 48K ATARI 32K 







Level 9 adventures are available at £9.90 from good computer 
shops, or mail order from us at no extra charge. Send order, or SAE 
for catalogue, to the address below - and please describe your 
micro. 

LEVEL 9 COMPUTING 

Dept w , 229 Hughenden Road, High Wycombe, Bucks HP13 5PG 


REVIEWS 

Adventures which have a fast 
response time, are spectacular in 
the amount of detail and number 
of locations, and are available to 
cassette owners Simply 
smashing 1 -Soft. Sept83 

"Colossal Adventure is included 
in Practical Computing's top ten 
games choice for 1983: "Poetic 
and tough as hell. - PC. Dec 83 

To sum up, Adventure Quest is a 
wonderful program, fast, exciting 
and challenging. If you like 
adventures then this one is for 
you - NILUG issue 1 .3 

Dungeon Adventure is 
recommended. With more than 
200 locations, 700 messages and 
100 objects it will tease and 
delight 1 '' 

- Educational Computing, Nov 83 
"Snowball As in all Level 9’s 
adventures, the real pleasure 
comes not from scoring points but 
in exploring the world in which the 
game is set and learning about its 
denziens . this program goes to 
prove that the mental pictures 
conjured up by a good textual 
adventure can be fc • i ore vivid 
than the graphics available on 
home computers. 

- Which Micro?, Feb 84 
"Lords of Time. This program, 
writen by newcomer Sue Gazzard, 
joins my favourite series and is an 
extremely good addition to Level 
9’s consistently good catalogue .. 
As we have come to expect from 
Level 9. the program is executed 
with wonderful style - none of 
those boring You can t do that" 
messages! Highly 
recommended - PCW, 1 st Feb 84 
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f DISKDRIVES 

I 

f SUNDRIES 

I 

DOTMATRIX 

I 

MONITORS l 



£145 

me VAT 
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Single 


Computer Concepts ROMs from 

£32 

100K Chinon 40T 

£145 

Acorn Business Software 

£24 

200KSankyo 3 40T 

£190 

Torch Ext Processor 


400KCumana 8QT 

£215 

+ software 

£299 

400K Mitsubishi 40 80T 

£229 

Torch Ext Processor 




- software - twin drives 

£749 

Double 


Also available Floppy disks library cases 

cables 

400K Sankyo 3" 40T 

£374 

paper ribbons etc 


800K Cumana 80T 

£409 



800K Mitsubishi 40 80T 

£439 




Star Gemini 10 
Star Delta 10 
KDC FT 5001 
Epson RX80 
Epson RX80F T 
Epson FX80 
Printer Cables 


PROCESSORS 






ff 


£219 

me VAT 

£249 

£365 

£234 

£219 

£249 

£379 

£12 

Prices shown are lor cash & carry 
sales and are correct at time of 
printing 

ALL PRICES 
INCLUDE VAT 

Export price list available 
Mail order and credit cards 
accepted 

OPEN 9-6 Mon-Sat 

01-7291778 


BBC Model B 

£399 

BBC B with DFS 

£469 

Acorn Z80 Ext Processor 

£299 

Acorn Electron 

£199 

Acorn Kenda DFS Kits from 

£97 



The Experts 



Monochrome 

Sanyo DM2112 
Sanyo DM8112CX 
Teco with zoom. 

Colour 

Microvitec 1431 1431QL 
1431 (RGB PAL AUDIO) 
Microvitec 1451 1451 QL 
Fidelity CM14 
ITT TV Monitor 


£75 

£103 

£105 


£197 

£225 

£309 

£209 

£280 


DAISYWHEEL 



£249 




inc VAT 

JUKI 6100 


£375 

Silver Reed EXP500 


£315 

Daisy Step 2000 


£249 

Printer Cables 


£12 
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HIGH QUALITY COMPUTER DESKS 
AT HIGHLY COMPETITIVE PRICES. 




THE APOLLO RANGE OF BUSINESS DESKS. 

10 models available to suit leading computer 
systems. • Immediate delivery 
Sturdy steel underframes. 

Scratch resistant surfaces. 

• Lockable castors. • Prices from £100. 

All are on display in our showroom and are available from us or dealers throughout 
the U.K. All prices include VAT and delivery 

For further details contact us at: 

158 Camberwell Road, London SE5 OEE. Telephone: 01-701 8668. 


Only £59.95. 


THE ORGANISER DESK. 


• Top shelf for monitor/printer. 

• Large desk top area. 

• k >wer shelf ft )r paper/boc >k stc)rage. 

• Teak finish • On castors. 

•Self assembly 

• Ample room in front of the 
shelf for you to sit comfortably 
• Assembled Dimensions: 
H.3T'W40M"D.26" 



nr 
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Quality System Software 


HISOFT PASCAL 4T 



“.. . I haven't seen any other compiler that could match Hisoft’s Pascal" . . . Using the Spectrum Micro — Autumn 1983. 

“This is a very impressive product ... of benefit to any Spectrum programmer" . . David Bolton ZX COMPUTING Aug Sept 1983. 

Just two comments from full length reviews of our powerful and virtually full implementation of Standard Pascal. The advantages of using the Pascal language are 
many; fast, self-documenting and truly structured programming — many schools and universities insist on a good knowledge and understanding of Pascal for their 
Computer Studies courses. 


Now you can learn and use Pascal on your home micro; Hisoft Pascal is available for a wide range of home computers, including the 48K Spectrum. Typically, 
compiled programs run 40 times faster than their interpreted BASIC equivalent — and sometimes up to 1,000 times faster! 

Hisoft Pascal supports all the Standard Pascal data structures and statements: INTEGERS, REALs, CHARacters, ARRAYS, SETs, RECORDS POINTERS 
Enumerated types, FOR . . . DO, REPEAT . . . UNTIL, WHILE ... DO, CASE . . . OF and many pre-defined Procedures and Functions (e g. SORT, TAN, SIN, COs! 
INLINE, PEEK, POKE etc. etc.) — it is not a Tiny Pascal but a powerful educational and development tool which allows the user to develop true high-level 
language skills while attaining execution speed close to that of machine-code. 

Hisoft Pascal for the ZX Spectrum now comes complete with ZX Microdrive support (anything you can do with tape you can do with Microdrive) and a 
Turtle Graphics package which allows easy creation of complex graphic programs. 

HISOFT DEVPAC 3 

. . DEVPAC is most highly recommended. The documentation is first class" . . . Your Computer — May 1983. 

". . . it is impossible to recommend any other development package for the Spectrum over DEVPAC." .. . Adam Denning — ECM April 1984. 

Need we say more? DEVPAC 3 is a very powerful assembler, editor and disassembler/debugger. Forget about buying lots of separate packages for your 
machine-code development — it's all in DEVPAC 3. A full Z80 assembler with conditional assembly, all standard directives, full arithmetic (*, /,+,-, OR, 
XOR, AND, MOD), many assembler commands for controlling object code generation, listing, printing etc., full line editor with advanced facilities like 
search/replace string, 'include' facility that lets you assemble from tape (or Microdrive) without taking up memory for your source text AND a superb 
disassembler/debugger with 'front panel' display of Z80 registers and flags with commands like search for string of bytes, copy memory, disassemble 
memory (to an assembler textfile, if you wish), list memory in ASCII, set multiple breakpoints, and, above all, single-step through machine code programs, 
one instruction at a time, EVEN IN ROM! 

DEVPAC comes complete with a 45 page user manual. 

On the ZX Spectrum, DEVPAC fully supports the ZX Microdrive, allowing assembly from microdrive, saving of text to and from Microdrive and saving of 
object code to Microdrive — DEVPAC still fully supports tape as well. 

Prices: 

Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive 

(NewBrain, SHARP MZ700 etc) £35 plus VAT 
Hisoft Pascal 4D, many disk formats £46 inc. 

Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive 
(NewBrain) £25 inclusive 


IfiTL 


* and others 



HISOFT 

180 High Street North 
Dunstable, Beds. LU6 1 AT 
Tel: (0582) 696421 
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THE HR1 THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY. 



Only £595 + VAT 


The HR1 

Bi-directional -17 CPS - some 
features as below, but without 
keyboard and lift off facility. 


Compatible with 

SHARP 
OSBORNE 
APPLE II 
APPLE III 
TELEVIDEO 
TANDY 
BBC 
MIMI 

TEXAS 30/30 
PET 

HEWLETT PACKARD 
SUPERBRAIN 
SIRIUS 
XEROX 
IBM 

In fact most computers' 


THE CROWN RANIER 
ONLY £795 + VAT 


CROWN RANIER - The leader of all interfaced daisy wheel printer/typewriters: Here's why: 


The unbeatable Crown Ramer is the only heavy duty daisy wheel printer/typewriter which runs on a linear motor - no belts or cables to break, stretch or wear and uses the IBM ribbon and lift off correctors 
The reliability has become legend in these days of expensive electronic typewriter breakdowns 

INTERFACES CENTRONIC - IEEE - RS232 - FULL KSR (Keyboard send and receive) at small extra charge - no external boxes - interchangeable daisywheels - variable pitch - three free daisy wheels 
- automatic whole line correction - easily copes with standard printed forms - 135,000 characters per ribbon (at least twice the average character length) - standard lift off correctors - a 
printer/typewriter at the flick of a switch. 

Perfection as a typewriter (now used by local authorities and multi-nationals), perfection as a printer 

Beware of lightweight, low cost machines - these can never give long term reliable service THIS MACHINE WILL!! The professional machine 
Ask you local computer or office equipment dealer for further information EX STOCK DELIVERY 


SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED 



BUSINESS CENTRE 


56-58 SOUTH ST., EASTBOURNE, 
SUSSEX. (0323) 639983. 


‘MAI NT-INSURE’ 

*° A more EXTENSIVE yet LOWER PRICED alternative to computer 

MAINTENANCE 

^ Providing FULL engineering support services nationwide 

‘MAINT-INSURE’s’ insurance covers: 

‘MAINT-INSURE’s’ engineering support 

• Fire and theft 

includes: 

• Accidents, negligence, operator error 

• Response within 24 hours 

• Electrical or mechanical breakdown 

• Nationwide on site maintenance 

• Damage in transit 

• Loaned replacements of defective 

• Cost of recompiling data 

equipment 

• Fully trained experienced Service 

Engineers 

• Full workshop facilities 

IN SUMMARY 

IN SUMMARY 

MORE EXTENSIVE COVER THAN NORMAL 

AS COMPREHENSIVE A SUPPORT SERVICE AS 

MAINTENANCE AND NO ADDITIONAL COMPUTER THAT OFFERED UNDER A MAINTENANCE 

; INSURANCE IS NECESSARY 

CONTRACT 

For further details contact James Beresford Associates, FREEPOST, Curdridge, Southampton S03 2GJ 

or ring Botley (04892) 87984 
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They're here! Two of the world's most 
sophisticated, imaginative languages. 


LOGO and micro-PROLOG. 

Now they're both available for the 48K 
Spectrum. So you can sample the programs 
thousands of computer owners can only talk 
about! 

LOGO and micro-PROLOG are exciting, 
new-generation languages. They let you 
create descriptive, imaginative and powerful 
programs. 

And-for such sophisticated languages - 
they're available at astonishingly low prices: 
£24.95 for micro-PROLOG and £39.95 for 
LOGO! 

LOGO is a powerful programming 
language based on logic. 

It's very easy to learn, so its proved highly 
successful in schools. 

LOGO puts you in command of a 
graphic 'turtle' (a moving, on-screen cursor). 
Each program instruction you make has a 
direct effect on the turtle. You can change its 


position, alter the direction it points in, and 
then use it to create complex shapes, images 
or designs. 

With LOGO, you've the means to 
develop very imaginative ideas-and see the 
results immediately! 

The Sinclair version of LOGO comes with 
two comprehensive manuals. It features 
turtle graphics, colour and sound, and has full 
list processing capabilities. It's also Microdrive- 
cornpatible, and can control a mechanical 
turtle or robot. 

micro-PROLOG lets you explore power¬ 
ful aspects of artificial intelligence. 

It's a fifth generation language, specially 
adapted from PROLOG -thelanguage 
chosen by the Japanese for the next genera¬ 
tion of artificial intelligence machines. 

Using micro-PROLOG, you develop a 
dialogue with your computer. First, it allows 
you to construct a database of relationships 


using simple English phrases. And then, you 
can ask the computer questions relating to the 
database. 

Your micro-PROLOG package includes a 
front-end program called SIMPLE (for new¬ 
comers to the language), plus a User Manual 
and 300-page Primer. For more advanced 
users, a micro-PROLOG Reference Manual is 
available separately at £9.95. 

Without doubt LOGO and micro-PROLOG 
set new standards for future computer 
languages. You'll find them in major stores 
and all good computer shops-today! 

Sinclair Research Ltd, Camberley (0276) 685311. 


<5) Sinclair, ZX and ZX Spectrum are trade marks of 
Sinclair Research Ltd. 





































computer 
language in 
schools 


A gentle teacher. 

The Electron plugs straight into virtually 
any TV set and cassette player so you will be 


The new Electron from Acorn. 
Ask any child at school why 

it’s worth £199. 


Most British children have one thing in common 
with the new Electron microcomputer: they speak 
the same language. 

You see, the Electron is t he fir"* 
micro,remotely in this price range t 
use BBC Basic, the computer 
language that is rapidly becoming 
the standard in British schools. 

But that s not all. Most 
children will feel at home with 
the Electron as soon as they lay 
hands on it. 

This is because it has 
developed out of the Micro that 
has been chosen by over 80% of 
schools participating in the 
Governments current Micros In 
Schools project. It has a similar 
keyboard and has most of the 
functions of this much acclaimed 
(hut naturally, more expensive) machine. 

So now children will be able to continue their 
computer studies at home. They’ll be able to use the 
same educational programs they use at school. And, 
if asked nicely, they’ll be able to help willing adults 
take their first steps into computing. 

All this for only £199. 

A micro technolo g y break-through. 

And now a few 


reasons for adults why VCTVE UASTE^ED MOJJSiyRS, 

UJE COULD MOVE OM TO MOWEV 


the Electron is such an exceptional machine 
at the price. 

The Electron is neat and compact. Yet it 
•" f "">tand powerful.(FillI details, 
r the technically minded, 
are in the box opposite.) 

It produces high 
quality sound using its 
own internal speaker. 

And it offers a range 
of facilities many larger 
more expensive machines 
just cannot match. 

For example the Electrons 
colour graphics have the highest 
resolution of any home computer. 

This is because the chip that 
controls the graphics, specially 
designed by Acorn, is one of the 
ost advanced of its kind. Asa result, 
the Electron delivers twice as many characters across 
the screen as its closest competitor. 

Built to last and to grow. 

The Electron has been designed and built to be 
a permanent part of the family,year in year out. 

Particular care has been paid to the keyboard. 
It is electric typewriter style:robustly constructed 
with a good, solid "feel! It has a space bar,and single 
entry keys for key commanas^™^^™ 
1 n other words it’s comfortable and 
easy to use, avoiding the need for the 


manual gymnastics sometimes associated with 
calculator style keyboards. 

And it w ill grow with you via expansion 
modules, that Acorn are developing, to take peri¬ 
pheral additions such as printers and disc drives. 
So as your knowledge, interest and ambitions 
develop, the Electron can develop with you. 

Additionally, to give you all the support 
you’ll need to generate your own applications 
software, we’ve established a phone-in service 
attended by specialists to give advice,encourage¬ 
ment and practical help. 































Technical Specifications 


Hardware. 

2MHz 6502. 

32K ROM 32K RAM (64K total). 

I lifjh resolution graphics 640 x 256 max. 

Seven display modes. 

8 colours and 8 flashing colours. 

1200 baud CUTS tape interface with motor control. 
Expansion bus for add-on interface modules. 

Internal loudspeaker. 

PAL l HE output to colour or black and white domestic TV. 
RGB output for colour monitor. 

56 key full travel ERTY keyboard with spacebar. 


Software. 

BBC BASIC. 

Extensions include interger, floating point and string variables, multi dimen¬ 
sional arrays: IF.. .THEN... ELSE, REPEAT... UNTIL, procedures with 
local variables. 

Operating system allows plot, draw and fill commands. 

Event timing. 

Built-in assembler. 

6502 assembly language can be mixed with BASIC. 


The Acorn Electron. 


ready to go as soon as you get it home. 

It comes not only with a comprehensive user 
guide, which describes the machine and its functions, 
hut also with a book that takes you step by step 
through the basic principles 


programming. 

A free taste 
of its versatility . 


EXPERTS LIKE WHAT MICRO? 
AMD ME RATE THE ELECTROM 
HIGHER THAM AM 1 / OF THE 
-1 COMPETITION. 


Money Management” through “Starship Command” 
to “Creative Graphics” (which, incidentally, includes 
some spectacular three-dimensional rotating shapes). 
Naturally, with its strong educational links, 

educational software will be extremely 


You will also receive 


an “Introductory” cassette which 
will put the Electron through 
its paces showing you a 
little of what it can do 
with its 64k of memory 
(32k ROM, 32k RAM), 
he cassette will 
give you a taste of 
exceptional 
graphics we men- 
earlier;of its ability 
to play and notate music, and 
you how it might help in 
accounting. It will challenge you 
to a few games and will, if you ask it, do your whole 
family’s biorhythms in a matter of seconds. 

You will in short, through the 15 separate 
programs it contains, get a glimpse of the Electrons 
potential. But only a glimpse, for that potential is as 
limitless as your own interest and imagination. 

A widening ran g e of software. 

To help you realise some of that potential. 
Electron software alreadv ranges from “Personal 


important for the Electron and even now O and 
A Level revision papers are being processed for 
Electron users. 

How to get your Electron. 

The Acorn Electron can be found at local 
Acorn dealers and major high street stores. However, 
if you would like to order one with your credit card, 
or if you would like the address of your nearest 
supplier, just phone 01-200 0200. 

























































The True And HighTec 16 Bit. .. 

... FROM JAPAN'S MOST ADVANCED AND WELL-KNOWN MICRO/MINI COMPUTER 
MANUFACTURER, PANAFACOM, TIED UP WITH SAKATA. 


System expansion Unit 

Disks 2 x 720 Kbyte floppy disk 

10 and 20 M byte Winchester 
disks are optional. 


Complete System with Color-Graphic 


Integrated Desk Top Micro as well as portable 
for your business, supported by different applica¬ 
tion packages. 

Fastest speed with excellent colour capability 
and full range of softwares. 

Well designed to meet current and future 
demand. 

Quality micro with reasonable price you have 
never seen. 


SAKATA SHOKAI GmbH 

Weinhulsen 15, D-4010 Hilden, West Germany 
Tel. 010 49 2103 5730 Tlx 8581689 Sktd Telefax 02 11 -32 59 19 

SAKATA UK Rep Office: 48 Sutton Park, Broad Blunsdon. Swindon. Wiltshire SN2 


COUPON Please send us more information about: 
□ DUET-16 □ Printers □ Monitors 

□ Plotters □ Floppy-Disk Drive 


City; 


PCW8-84 


4W. Tel: 0793 721419. Tlx: 449666. 


Processor 
RAM memory 

Operating 

System 

Display Unit 
Keyboards 

Communication 


Intel 8086 running at 8 MHz 
128 K expandable to 512 K 

MS-DOS Ver 1.25/2.00 
CP/M-86 

Super high resolution 
colour or monochrome, 

640 x 400 pixels. 

ASCII, UK, French and German. 
Other local keyboards available 
on request. 

2-serial port and one Centronics 
parallel port as standard. 
IEEE-488 is optional. 


IEEE-488 BOARD 


MS-DOS. BASIC-86 and Multiplan are trademarks of Microsoft Corporation. 
Wordstar. MailMerge and SpellStar are trademarks of MicroPro International 
Corporation. LEVEL II COBOL. FORMS-2 and ANIMATOR are trademarks of 
Micro Focus Limited. CP/M-86 is a trademark of Digital Research Inc 
Duet-16 is a trademark of SAKATA SHOKAI. LTD. 


Expansion Unit 5 expansion slots and 10 M byte 
Winchester disk with Cache 
memory. 


Software 

BASIC-86. Advanced BASIC. L-II COBOL, 
FORMS-2, ANIMATOR, Multiplan, WordStar, 
SpellStar, MailMerge, TSS support program, 
1-3270 emulator 


Other products: low-cost peripherals - printers, plotters, monitors and floppy-disk drives. Now available. Please enquire. 



































The first IBM PC compatible upgrade 
for the BBC model B micro. 


From only £764.00 the new 
Torch Graduate will upgrade your 
BBC Model B to a powerful 16 hit 
business computer. 

Disc and hardware compatible 
with the IBM PC, the Graduate is 
the latest addition to the Torch 
range of BBC upgrades. It’s 
MS™-DOS operating system is 
customised to IBM compatibility 
allowing exploration of the massive 
range of IBM compatible business 
software, programming aids, 
compilers and languages universally 
available from most major software 
houses. 

Introduction to MS -DOS 

The Graduate offers two levels 
of upgrade, the G400 and the 
G800, both with 128K on board 
user memory as standard 
(optionally 256K). This can be 
increased to 1.2 Mbytes with an 
IBM compatible expansion board. 
The G400, contains a single, 
double sided 320K formatted disc 
drive and provides the low cost 
introduction to MS™ -DOS for the 


TECHNICAL 


SPECIFICATION 


• 8088 16'bit processor running at 5 Mhz 

• 128K or 256K RAM 

• MS™'DOS operating system customised 
to IBM compatibility 

• Model G400 - Single, double sided, 
high density disc drive (320K formatted) 

• Model G800 - Twin, double sided, high 
density disc drives (640K formatted) 

• Integral stabilised power supply 

• 2 IBM PC compatible hardware 
expansion buses 

• Software compatibility allows Lotus 
1-2-3 and all popular IBM PC business 
programs to run without modification, 
subject to the constraints of the BBC 
keyboard and display 

• Disc interface is not required 
Keyboard text and graphics supplied by 

BBC Model B 


THE GRADUATE 


user who wants real 16 bit power 
from his Model B. 

More data stora ge 

A step up from the G400 is the 
G800 which offers twin, double 
sided 320K disc drives for extra data 
storage. Both the G400 and the 
G800 provide the possibility of 


further expansion for networking, 
modems, etc., via the IBM 
compatible hardware slots provided 
by the Graduate models. Each 
model comes complete with a well 
written user/technical manual and 
connecting leads. 

lust plug it in 

Unlike other add-ons there is 
no need to open the BBC to make 
the connection. The compact and 
tidy Graduate models simply plug in 
to the lMgHz bus on the Model B. 
Within minutes you can be up and 
running with an IBM PC compatible 
system that really means business. 

The ran ge 

Add 256K RAM, 640Kdisc 
storage and IBM PC compatibility 
to the BBC Micro for less than 
£ 1 , 000 . 

Graduate G400 (128K)£764 inc.VAT 
Graduate G400 (2 56K )£815 inc .VAT 
Graduate G800 (128K) £949 inc .VAT 
Graduate G800(256K)£999 inc.VAT 
For further information 
complete the coupon today. 


TORCH 

COMPUTERS 

Lighting the way ahead. 


4 

] 


% 


£ ... 


To: Torch Computers Ltd., Abberley House, Great Shelford^ 
Cambridge CB2 5LQ. Telephone (0223) 841000 
Please send further information on the Graduate and the 
address of my nearest dealer. 

Name_ 

Address_ 


Torch Computers Limited 

Abberley House, Great Shelford, Cambridge CB2 5LQ. 
Telephone (0223) 841000. Telex 818841 TORCH G. 

The Graduate is manufactured by Torch Computers under licence from Data Technologies Ltd. 


Post Code . 


. Telephone . 
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Relating to your 
organisation 


Managing your 
subordinates 


The Management Edge 


Using tins ma 

toolnox, form poweiM 
strategies in minutes 




Tool No. 2 

Relating to your 
superiors 


Tool No. T 

Assessing your owi 
managerial skills 


Give your team The Management Edge 


Every interaction of your management 
life involves one constant element-you. 

Here is a computer program 'toolbox' 
with disks and an easy-to-follow manual 
which recognises that simple fact. 

It offers you practical strategies distilled 
from the top-level experience of prominent 
specialists and programmed into sets of 
psychologically balanced assessment 
questions. 

With each 'tool' comes a two stage 
session where you press 'agree'-'disagree' 
keys to on-screen propositions-first to 
assess yourself, then your subject. 

This input takes only minutes. Suppose 
you were assessing a subordinate. 

Feed in the facts You decide on over 80 
statements about your own managerial 
'persona'-such as-''l am willing to 
compromise with my employees"-or- 
"I feel uncomfortable when I'm not in 
charge!' 

Now comes your input on the 
subordinate. 

Here are 89 characteristics which you 
agree/disagree fit his personality - 
'Controlling?' 'Striving?' 'Cautious?' 'Status 
conscious?' 'Meticulous?' 'Self-assured?' 
'Autonomous?' 'Narrow-minded?' 
'Methodical?'-and so on. 

All this you can keep absolutely 
confidential. 


Print out the strategy Now the 

program mixes and matches your two sets 
of characteristics and prints out-on 
average -300 lines of keenly practical 
advice under these report headings: 
Improving Communications, Increasing 
Performance and Motivation, Effective 
Discipline, Optimal Placement, Orientation, 
and Outplacing Counselling. 

Each of your management options for 
this employee is examined and strategised. 
Each report is unique and anything but 
bland. One advised: ''You tend to take a 
position without thinking things through 
... if you react to Mr S. O. in an inconsistent 
manner he will be confused and question 
your certainty about decisions and 
plans..!' 

One improvement repays cost Here 
is a program which not only helps you to 
understand your management context and 


Information tape: 
FREE 

Program: 

£195(RRPinc VAT) 



improve efficiency, but also increases your 
self-understanding. The files can be stored 
confidentially and updated. 

Your free information cassette Hear 
more about The Management Edge-a first 
step which can introduce you to this 
remarkable program-and on to the whole 
inter-related set of Human Edge business 
transforming programs. Send now for your 
free cassette or call the Thorn EMI Product 
Line-the users' and stockists' specialist 
advice unit-on (0252) 518364. 


Name 


Title 


Company 



To: Thorn EMI Computer Software Distributors, 

296 Farnborough Rd., Farnborough, 

Hants., GU14 7NF. 

Please send me (tick as required) 

J My free cassette 

| Information on the Human Edge range 
~j Address of my nearest stockist 
Please allow 21 days for response 
DISTRIBUTORS FOR: 

CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOTL / DATAMASTER / HUMAN EDGE / ROSESOFT 


Address 


THORN EMI 

Computer 

Software 

Distributors 


Tel. 


APCW10 


44PCW 

























PHILIPS 




Contact our distributors for a list of dealers in your area. 


C - the affordable portable. From £ 1350 plus 
including CP/M, WordStar, CalcStar and 
“Try-before-you-buy” Accounts Packages. 


Be a step ahead with 

The Philips Portable Computer 

P2000 C 


Take it where you need it. You take 
computer efficiency with you. You will 
find out soon enough how fruitful this 
can be. 

You can type documents with the 
P2000 C, organize your records, do 
estimates, forecasts and projections, 
bookkeeping and billing. In fact, any 
business task can be done more easily 
and quickly. 

From your desk to meetings 

The P2000 C is easy to move and 
easy to set up. It is your assistant, 
always ready with the relevant 
..papers". Stored data can be called up 


on the screen in seconds. Alternative 
plans can be rapidly surveyed. Time 
and effort are saved. 

At home or on business trips 

The P2000 C has a convenient 
carrying strap to help you take it 
home or on trips. Prepare for meetings, 
analyze plans, polish up documents 
with the decisive information literally 
at your finger tips. 


Feature Highlights 

1.9" screen, 24 x 80 display, 32 KB video 
RAM 

2. 64 KB RAM user memory. 256 KB RAM 
disk optional 

3. Two 5 Va" floppy drives with up to 640 KB 
per disk 

4. CP/M* and p-System** provide access to a 
large range of available software 

5. Interfaces: serial printer, external floppy 
drives, hard disk, data communication, 
slave monitor, IEEE-488 

* CP/M is a trademark of Digital Research Inc 

“ p-System is a trademark of Softech Microsystems 
i Inc 


For a list of dealers please contact: 


Philips Business Systems, 2 Bergholt Road, Colchester. Essex, Tel.: (0206) 575115, Telex: 98673 Kingsway Data Systems, 30 Guildford 
Telex: 24667 Midlectron Distribution, Midlectron House, Nottingham Road, Belper, Derby, Tel.: (077 382) 6811, Telex: 377 879. 


Street, Chertsey, Surrey, Tel.: (09328) 68911, 


Dealer enquiries welcome. 
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This is no game 
This could be your reality 
Is there life after guarantee? 







With a GLOBEL no quibble guarantee* the answer is 

YES! 

*Our warranty covers the holder for one year, all electronic components within their computer including all labour charges and 
if necessary we will replace F.O.C. the whole computer. 

No other company can offer your computer Globel protection. All repairs are undertaken within our own workshop by fully 
qualified engineers. 

Don’t play games! Send today for the GLOBEL no quibble guarantee 

Dare you afford not too??? 

For the price of a first class software game you get first class hardware protection from GLOBEL: The largest home computer 

maintenance company in the United Kingdom. 



Machine up to 
24 months old 

CBM 64 

16.50 

per year 

55 

SPECTRUM 16K 

8.00 

SPECTRUM 48K 

10.00 

5 5 

BBC B 

19.50 

5 5 

VIC 20 

8.00 

5 5 

ORIC 

8.00 

5 5 

DRAGON 32K 

16.50 

55 

ELECTRON 

16.50 

55 

MTX 500 

18.50 

5 5 

ATARI 600XL 

16.50 

55 

SINCLAIR QL 

25.00 

5 5 


Over 


24 months 


20.00 per year 


14.00 

If your machine is not stated 

16.00 

please enquire for price of 

25.00 

yearly contract at address 

14.00 

below. 

14.00 5 ? 

20.00 

Or telephone 

20.00 

01-571 4416 

24.00 


20.00 



TO GLOBEL COMPUTER CONSULTANTS 


NAME. 

ADDRESS 


COMPUTER. 

DATE PURCHASED. 

SERIAL NO. 

ENCLOSE RECEIPT IF POSSIBLE 


I enclose cheque/PO for £.for a yearly 

maintenance agreement or alternatively enquire 
direct for information and copy of our warranty. 


GLOBEL COMPUTER CONSULTANTS 

CHARLES HOUSE, BRIDGE ROAD, SOUTHALL, MIDDX UB2 4BD. TEL: 01-571 4416 
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The market 
leaders!... 


ATA is expanding! 

Geographically and our product 
range. We can supply the complete 
range of hardware and software for 
Apple, Apricot, Sirius, 
Hewlett-Packard and IBM peripherals. 
Do you sell micros successfully? 

If so we would like to talk to you. Ring 
Ann Rossi (0727) 34361. 


Export specialists — ring or telex for details 


• t* 


with recognised professional support 


APPLE HARDWARE 

Apple lie.£499 

Apple lie.£899 

Macintosh.£1750 

Apple III.£1890 

Disk Drive lie + Controller.£250 

Disk Drive lie - Controller.£199 

Disk Drive lie.£219 

Disk Drive Macintosh.£339 

Apple Monitor lie.£130 

Apple Monitor lie.£130 

12" Hi-Res Green Display.£99 

PRINTERS 

Imagewriter 10" carriage.£345 

Imagewriter 15" carriage.£495 

Imagewriter Accessory Kit lie.£36 

Apple Daisy Wheel Printer.£1170 

Epson RX80 10OCps.£245 

Epson RX80FT.£282 

Epson RX100.£399 

Epson FX80 160Cps.£349 

Epson FX100 160Cps.£499 

Ricoh 1300 Flow Writer.£1150 

Ricoh RP1600.£1499 

PLOTTERS 

Hewlett-Packard HP7470.£750 

Hewlett-Packard HP7475.£1399 

ACCESSORIES 

Apple 80 Col Card.£75 

Apple 80 Col Card Extended.£175 

1EEE — 488 Interlace Card.£325 

Parallel Interface Card.£95 

Super Serial Card.£105 

Joystick lie.£39 

Numeric Keypad Me.£85 

Apple Mouse II.£120 

Microsoft Card (280 CP/m).£219 

Keyzone Parallel Card.£54 

Keyzone Serial Card.£82 

Keyzone 80 Col Card lie.£45 

Keyzone 80 Col Card Ext lie.£79 

Keyzone Fan with Antisurge.£38 

Accelerator Card.£289 

Grappler +.£105 

Whole range of other products available! 

PRICES EXCLUSIVE OF VAT AND CURRENT AT 
TIME OF PRINTING. 


APRICOT MEMORY BOARDS 

640k RAM board upgradable from 256k 

Simon Card 256k Memory.£249 

Simon Card 512k Memory.£925 

Simon Card 640k Memory.£999 

MS-DOS RAM disk software.£45 

SIRIUS/VICTOR MEMORY BOARDS 

All boards expandable to 384k 

Simon Card 256k Memory.£185 

Simon Card 512k Memory.£269 

Simon Card 640k Memory.£329 

MS-DOS RAM disk software.£45 

IBM PC/XT MEMORY BOARDS 

RAM boards with asynchronous serial port 
All boards expandable to 256k 

Simon 64k+.£169 

Simon 128k+.£199 

Simon 192k+.£249 

Simon 256k+.£289 


Macintosh 

Macintosh — the ultimate business machine: 

32-bit MC68000 microprocessor 
400 kilobyte 3V2 inch disk 

The Mouse replaces typed-in computer commands 
with a form of communications you already 
understand: pointing 

Nine-inch high-resolution (512 x 342-pixel) 
bit-mapped display 
RAM 128 kilobytes 

ROM 64 kilobytes PRICE 

Completely portable £1 750 


IBM PERIPHERALS AND 
SOFTWARE 


Wordstar. 

.£270 

PFS Write. 

.£85 

Multimate. 

.£299 

Lotus 1-2-3. 

.£355 

Select. 

.£320 

Tk! Solver. 

.£205 

Q Base . 

.£105 

Supercalc 1. 

.£125 

dBase II. 

.£350 

Supercalc II. 

.£185 

Friday. 

.£160 

Supercalc III. 

.£259 

Cardbox. 

.£175 

Visicalc. 

.£159 

PFS. 

.£85 

CPM/86. 

.£39 

PFS Report... 

.£80 

Personal Basic. 

.£95 

BARGAIN BOX 


We have a selection of demonstration 

hardware and software for sale 

HP-125 Personal office computer £1508 

HP-86A.£1340 

HP-87.£2300 

HP-87/XM.£2343 


25% OFF ABOVE PRICES 


WE ALSO STOCK APPLE, HEWLETT PACKARD AND APRICOT 


TERMS AND CONDITIONS 

For delivery please add: £0-£199 
+ £5; £200-£1499 + £13; 
£1500 + 1V2%. 


CHEQUES WITH ORDERS 

Please allow 10 days of clearance 
PLCs, public sector etc 30 days 
credit available on official orders, 
subject to 5% credit 


ATA—WALES Cwrt-Y-Gaer, 
Wolvesnewton, Gwent NP6 6PR, 
Wales. 02915-374 
ATA—SCOTLAND 4 Ruthersford 
Square, Brucefield Industrial 
Park, Livingston, Scotland EH54 
9BU. 0506 417277 
ATA—LONDON 4 Albion House, 1 
Back Hill, London EC1.01-833 
0044. Telex 25102 CHAC0MG 
ATA—SHEFFIELD 72 Eldon 
Street, Sheffield SI 4GT. 0742 
700802 

FREEPOST SHEFFIELD SI 1AY 


charge 
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Not another 
new comp a ny 
with a personal 
computer. 


Most new business software is being 
written for one computer system. 

So, it’s hardly surprising that many new 
companies are cashing-in with so-called 
‘compatibles’. 

Sadly, their lack of 
experience shows. 

Quite apart from 
the fact that these 
machines are only partly compatible, they 
often come with little or no service back-up. 

The ITT XTRA personal computer has 
achieved full operational compatibility with 
the IBM PC/XT (the highest compatibility 
level, yet achieved). 

And it comes from two long established 
and respected companies. 

It was developed by ITT - world leaders 
in IBM plug compatible workstations. 

And it’s supplied by STC - which 
Fortune 500 lists as one of the world’s largest 
industrial corporations. 

With over 30,000 employees STC also 


enjoys its position among the top 10 British 
electronics companies. 

So, not surprisingly the ITT XTRA comes 
with all the back-up you’ll ever need. 

We offer excellent 
training and we operate 
through a nationwide 
network of carefully 
selected dealers to ensure 
really prompt, efficient installation as well as 
highly expert after-sales service. 

ITT XTRA’s User Manuals are among 
the clearest and most practical yet written. 

So, if you’re looking tor a really 
compatible personal computer to suit your 
company, you can rely on the security of ours. 

For further details, simply telephone 
01-300 3033. 

XTRA 

Personal Computer. 

STC BUSINESS SYSTEMS LTD., BUSINESS MICROCOMPUTERS, MAIDSTONE ROAD, 
FOOTS CRAY, SIDCUP, KENT DA14 5HT. 



The Compatible Personal Computer. 


STC BUSINESS SYSTEMS LIMITED: MICROCOMPUTERS DATA TERMINALS • WORD PROCESSORS TELEX FACSIMILE TELEPHONE SYSTEMS 







































GOLDSTAR EDUCATION 

teacher-and-pupil tested programs that really aid learning 


informative and helpful programs which teach useful, 
practical skills 



4 thr bj’nvc vt of Che brave ' War Che 
jnjfV cj'otd ^ join them if tfotMjare! 


>imon Am vtvon 


TINY TOUCH ‘N’GO 
cassette version 
Dragon 32, 

BBC Model B, 
Commodore 64, 
Acorn Electron 


LEARN ABOUT WORDS 


cassette version 


BBC Model B 


GOLDS I . I< 

i.i.iKX.inorr 

Fun with Maths and 
L red the Flea 


&**$¥** 


s'] GOLDSTAR 

I IUARNABOUT 

m WORM 


ROBIN NORMAN 


GOLDSTAR 


Spelling run with 
Fred the Flea 


ROBIN NORMAN 
and DAP I INK BFI I 


Stir 


Ark 


Pail 


LEARN ABOUT SHAPES 
cassette version 
BBC Model B/ 
Acorn Electron 


GOLDSTAR 


GOLDSTAR ENTERTAINMENT 

classic tales of mystery and 
adventure to challenge your 
greatest puzzle-solving skills 


TMB : CITY* O* 

'IHDGLLAH 

•A WSl IKK ’KRHASURIi • 
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SKETCH PAD 
cassette version 
BBC Model B/ 
Acorn Electron 


THE (TTY OF EHDOLLAH 
cassette version 
ZX Spectrum (48K), BBC Model B, 
Commodore 61 


THE GREEDY DWARF 
cassette version, BBC 
Model B, Commodore 
ZX Spectrum (48K), 
Acorn Electron 


\\V> 

■i„ %. 'WV. 

\ 


Full supporting documentation in each pack 
Available from your nearest computer dealer now 


Setting the standard for today’s computer use 
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Make Your Fortune in Computers! 

Now available for the UK: THE COMPUTER ENTREPRENEUR MANUAL— 
the bestselling American manual on the fastest growing business in history ! 

Start now and prosper in your own computer business ! 

• ‘The No. 1 authority on all facets of the computer business. If you've been thinking about entering this lucrative 
business, The Computer Entrepreneur Manual will make you do it," Chicago Sun Times. 

• "If you're really interested in making your fortune in computers, I recommend that you get a copy of The Com¬ 
puter Entrepreneur Manual,” Dr Campbell, Bits and Bytes, The Spokesman. 

• America’s foremost experts on the computer business: the computer business offers the best opportunities to 
make the proverbial million or to make yourself financially independent," Business Opportunities Journal. 

♦All The Facts You Need To Succeed! 

Don't let the profit windfall from the micro computer boom slip through your fingers Now is the best time ever to start! You find all the information 
you need to plan and prosper in computers in The Computer Entrepreneur Manual This bestselling US book on computer opportunities has inspired 
thousands of successful computer businesses in the US. The new UK edition contains the unabridged original and additional UK material in a deluxe 
ring binder divided into two parts for easy reference. The immense contents include over 100 lucrative computer business opportunities: systems 
house, consulting, freelance programming and selling your software, computer store, word processing service, importing, used computers, seminars, 
repairs, list maintenance and more Invaluable facts and figures on how to start, capital needs, profits estimates, margins, suppliers, how to market, 
staying ahead of competitors, pitfalls to avoid suppliers and success stories How missing technical or business experience need not stand in your 
way. Business strategies like how to finance your venture including “shoestring” budgets and how you can start part-time while holding a job. surviving the 
crucial first year, the business plan, estimating your market before you start, negotiating techniques to double profits, how to get free ads and free 
merchandise, how to never pay retail again even for one item right now while you’re starting your business No book before has given the facts on the 
exciting and lucrative computer business in such a direct and hard-hitting way An indispensible tool that belongs in every prospective and existing 
computer business Now at special limited time only NO RISK introduction offer see further details below 

FIND OUT ABOUT NEW OPPORTUNITIES AND KEEP YOUR BUSINESS PROSPERING WITH - 

The COMPUTER ENTREPRENEUR JOURNAL 

The Computer Entrepreneur Journal and Newsletter will keep you up with the latest exciting computer opportunities. In each 
issue features such as Dealer Hot Sheet tip you off on the best suppliers and special deals (like a recent sale where our readers 
could get Winchester disk drives and high speed printers for less than £150 and Apple II compatible computers for £30!) The 
Computer Market Newswire column covers new products, industry "inside" info, moneymaking tips and where to get free books, 
software & magazines and free on-line data bases US franchise chains are becoming extremely profitable in Europe We give 
you the facts on the up-and-coming US franchises like the lucrative software stores and repair franchises, still unknown in the 
Cl UK, and which you can enter for considerably less than Computerland and other already UK-established chains 

The Journal also brings you: interesting reader letters: trade show coverage event listings: invitations product reviews and 
streetsmart know-how Two new columns disclose inside moneymaking advice for consultants and programmers Trade and 
barter with other computer businesses and announce your products and services in the Entrepreneur’s Exchange We forecast 
new trends: how you can best profit from new computer introductions (like recently the Sinclair QL and Apple s Macintosh) and 
from major changes in the marketplace, like the coming worldwide boom in UNIX-based systems set off by a 24 billion £(!) bet 
by the US phone giant AT&T. In our Business-of-the-Month features we present at least two new major opportunities exten- 
issue, with start-up instructions, source references, profit estimates, case histories and more And we will, of course, show how UK compan- 
can profit doing business on or with the US comuter market. Find our yourself now, with our no-risk trial offer, why you will never want to 
Computer Entrepreneur Journal in making your own success story happen! 
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The computer Entrepreneur society 

The Manual and The Journal are two of the many services we offer computer 
businesses We would also like to welcome you to join the only international association 
for computer businesses The Computer Entrepreneur Society, at a special charter 
invitation rate to UK members. You'll enjoy an extensive list of benefits and join a 
select group of individuals as dedicated as yourself to their careers in their own 
computer businesses Membership includes the Manual and a full one year sub¬ 
scription to The Journal, one free manual from those listed below, one free tape of 
your choice from our vast library of computer tape seminars (select one below or from 
the full tape catalog which will be sent with your membership package) These benefits 
alone more than pay for your membership, but there ar,e many more including advis¬ 
ory service, access to the world’s largest library of computer business information, 
directory listings free ads, local chapters, conventions and seminars, special publica¬ 
tion discounts insignia to display on your promotions and advertising, diploma privi¬ 
leged member bulletins, volume purchases, consultant and programmer's referral 
service and registry, software agency, software locator service software development 
assistance, group insurance, barter service, joint trade show participation, reciprocal 
agreements with other organizations, on-line access and data bank to The Computer 
Entrepreneur and many other publications Send in the coupon and Join now at the 
special invitation rate of only £ 39 50 (less than you pay for The Computer Entre¬ 
preneur Manual, one manual from the list below and one tape separately)! You may 
continue your membership in coming years at this low rate with equal benefits!! 

Other profit making manuals from The Computer Entrepreneur: 
i The Computer Entrepreneur Software Writer’s Market How 
j to make money writing software what programmes to write what 
publishers are looking for how much they pay and how to pre- 
' sent your software Also an extensive list of software houses 
seeking free-lance programmers in the UK. US and Europe; self- 
publishing, finding distributors, documentation and commercial 
debugging. £12 50 

■ Moonlighting With Your Micro it's hard to start a business without a cash reserve 
However most millionaires got started moonlighting part time This book covers the 
spare-time opportunities of the micro revolution word processing mailing list ser¬ 
vices. information brokerage and many other low start-up cost ventures Also; a step- 
by-step course in advertising free publicity and how to finance and manage your part 
time business Make yourself independent while your micro pays for itself £12 50 

■ Computer Consulting and Opportunities Abroad $1 000/day New York consultant 
Richard Holt and UK overseas employment expert Kevin Oliver cover all aspects of 
computer consulting: marketing, finding assignments. CV's. how to bid and set fees, 
getting higher rates, profitable sidelines, contracts, getting started what you must 
know overseas considerations like taxes and visas Extensive address listings for 
UK and abroad paying £200, £300/day and up £12 50 

The Computer Entrepreneur has a vast selection of computer business seminars on 
audio cassettes Each lasts one to two hours and features famous entrepreneurs like 
Microsoft's Bill Gates (the MS-DOS inventor) and Rick Inatome the No. 1 computer 
dealer Enjoy these seminars now for £5 each, which others paid £100s to attend As a 
sampling we offer five tapes from our most popular series 

■ (A) On The Software Horizon with Gates and AT&T computer boss Scanlon (Com¬ 
puter Marketplace Seminars). ■ (B) Avenues of Success in Independent Systems 
Sales. Reitano. Wang (ISO series) ■ (C) Software Sales Forecast Juliussen. Future 
(Software Market Series) ■ (D) Surviving the First Year in Busi¬ 
ness Skolmck. Desktop (Computer Store Series). ■ (E) What 
Makes A Winner. Inatome Inacomp (Winning In Computer Sales) 
All fiye £25 New Society members get one tape free and may 
" optionallv purchase the other four for £18 
I c The Computer Entrepreneur 
PO Box 456 Grand Central Station. New York. NY 10163. USA 


Special UK introduction Offer! 

The Computer Entrepreneur Manual in deluxe ring binder and a two issue trial 
subscription to The Computer Entrepreneur Journal. £22 95 

—OR:— 

One year full membership in The Computer Entrepreneur Society including 
The Computer Entrepreneur Manual in deluxe ring binder a full one year sub¬ 
scription to The Computer Entrepreneur Journal, one FREE manual from the 
selection below, one free tape (from below or from the tape catalog which will be 
sent with your membership package) and the many other membership benefits. 
£39.50 

(New members may also take an additional 10% discount on any purchases of 
the other manuals below) This introduction offer is limited. Mail your order now 
to take advantage of the low special rates. NO-RISK TRIAL-GUARANTEE: if not 
absolutely satisfied return within 30 days for full refund. 





TO: THE COMPUTER ENTREPRENEUR 

42-45 New Broad Street, London EC2M 1QY 

□ I accept the invitation to join The Computer Entrepreneur Society Send me the 
manual, a one year subscription to The Computer Entrepreneur Journal one free 
manual (tick choice below) and one tape (insert letter for desired tape here 

or await catalogue) and membership package for £39 50 + £3 P&P Important: fill 
in membership portion at the bottom of this coupon 

□ Send me The Computer Entrepreneur Manual and two trial issues of The Com¬ 
puter Entrepreneur Journal for £22.95 + £2 P&P If I decide not to continue the 
subscription after the trial issues, I just mark the renewal statement "cancel.'' 
Otherwise bill me £28 + £2.80 P&P for one year, thereafter annually with the under¬ 
standing that I may cancel at any time 

Tick here to order other products: 

□ The Computer Entrepreneur Software Writer’s Market, £12.50 

□ Moonlighting with your Micro, £12 50 

□ Computer Consulting and Opportunities Abroad. £12 50 

Tape Seminar Package: Five Tapes, £25 (Members tick here to receive the 
remaining four tapes for £18) Add 80p per book P&P, £1 80 P&P for the 5 tapes 
ALL ORDERS ARE DELIVERED WITH FULL 30 DAY RETURN PRIVILEGES. 
NAME. 

ADDRESS: 

POSTCODE: 

Tick method of payment here for non-membership orders or book/tape pur¬ 
chases apart from free membership selections: □cheque/postal order □charge my 

□ Visa □ Access □ Eurocard No: Exp date 

Signature/date 

New Society Members: Complete the section below: 

To Bank, Ltd (the name of your 

bank), Branch Code and Address: 


Account Name Account No 

Please pay to Chemical Bank, 180 Strand. London WCl for the account of The 
Computer Entrepreneur. Account No 381-89600, the sum of £39 50 on receipt of 
this order and thereafter on the same date each year until countermanded by me 
Signature Date: 

GB0884 
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ACT APRICOT AUTHORISED DEALER 

Apricot 256K + 2* 315K Disks. 

Apricot High Res Monitor. 

(Includes Free Software) 

1495 

195 

% apricot 

*New* Black Apricot XI 5MC Hard Disk. 

‘New* Apricot X110MG Hard Disk. 

2695 

2995 
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112 BRENT STREET, 
HENDON, NW4 | 

Tel: 01-202 2272/3/4 


HELPS PLOT 
YOUR FUTURE! 


Easy parking at rear car park 
Nearest tube: Hendon Central 
(Northern Line) 


OPEN MON-FRI 9.00 - 5.30 
SAT 9.30 - 5.00 
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BUSINESS COMPUTERS - 
ALL PRICES OF BUSINESS 
MICROS ARE SUBJECT TO VAT( 


15% 


IBM AUTHORISED DEALER 
— IBM PC 


IBM PC. 

.please call 

IBM XT. 

.please call 

PC NETWORKING. 

.please call 



ACT SIRIUS AUTHORISED DEALER 

Sirius 1.2 128K. 2195 

Sirius 2.4 256K. 2895 

Sirius SX 10mb256k. 3995 

Sirius Network. Please Call 



MATRIX PRINTERS 

Brother EP44 Typewriter/Printer.220 

Epson RX80T.245 

Epson RX80FT.265 

Epson FX80FT.345 

Epson RX100FT.450 

Epson FX100FT. 475 

Epson LQ1500. 1100 

Printer Buffers from.129 

DAISY WHEEL PRINTERS 

‘New* Daisy Step 2000 18cps, Qume Compatible 285 

Brother CE60 typewriter/Printer 13cps. 410 

Brother HR15 15cps.445 

Brother HR1 18cps.695 

Brother HR25 25cps.795 

Ricoh Flowriter RP1300 37cps.1245 

Rocoh Flowriter RP1600 60cps.1635 



SOFTWARE 

Pegasus Full Accounts Suite (per module).295 

Sales Ledger Payroll 
Purchase Ledger Stock Control 
Nominal Ledger Job Costing 
Invoicing & Sales Order Processing 

Superwriter.295 

Wordstar.295 

Mailmerge.95 

Wordcraft (Inc. Mailmerge & Dictionary).425 

Supercalc.195 

Multiplan.195 

DBase II.395 

DMS Delta.495 

CSM Incomplete Records (Auditman).1500 

IBIS Incomplete Records (Accounts Prep) 1600 

IBIS Time Recording.800 

IBIS Bureau Payroll.600 

Micromail (Telecom Gold).95 

Special Applications Software. Please Call 



Computer Services midlands 

Dataview 

WORDCRAFT 


COMMODORE 

CBM 8296 SK.795 

CBM 8050.895 

CBM 8250.895 



ACCESSORIES 

Floppy Disks 
Continuous 
Stationery 
Daisy Wheels 
Printer Ribbons 
Dust Covers 
Disk Storage 
Boxes 

Disk Cleaning Kits 
Battery Backup 
Units 

Tractor Feeds 
Auto Sheet 
Feeders 
Acoustic Hoods 
Computer & Printer 
Stands 
Cables 



Interfaces 
Winchester Hard 
Disks 
Modems 
Monitors 
Ram Cards 
Other 

SERVICES 

Installation & Training 

Software Maintenance 

Hardware 

Maintenance 

Free Demonstrations 

Consultancy 

After Sales Support 

Lease HP or Credit 

Cards 

Government Contracts 
Export Orders 


<f. it IT/ 

Official Tenders 
Educational Discounts 
Mail Order 

Open 6 Days a Week 


HOME COMPUTERS 

ATARI 

Atari 600XL.145.00 

Atari 800XL.239.00 

1050 Disk Drive.289.00 

1010 Cassette.49.99 

BBC 

BBC Model B. 389.00 

BBC Model B + DFS. 469.00 

Disk Drives from.180.00 

Cassette Units from.25.00 

COMMODORE AUTHORISED DEALER 

CBM 64. 179.00 

1541 Disk Drive.199.00 

(+ free software) 

CBM 64SX Portable.£894.99 

(+ free software) 

CBM Cassette.44.95 

CBM 801 Printer.199.00 

CBM 1526. 299.00 

CBM Colour Monitor.199.00 



Please call for latest second-hand and ex-demo computers and printers 



iinczlair" 


SINCLAIR 

Spectrum 16K.99.95 

Spectrum 48K.119.00 

Alphacom 32 Printer.59.95 



Also, full range of accessories: 

Joysticks Monitors 

Over 1000 Games Computer Desks 

Educational Light Rifles 

Programs Interfaces 

Printers Cables 

Speech Disk Drives 

Synthesizers Cassette 

Word Processing Recorders 

Data Base Over 500 Books 

Programs 

Spreadsheet 

Programs 

Sales, Purchase & 

Stock Control 
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OCRING HD1 10MByte hard disk unit lor oil Apple and 
Apple comp atible systems. Comes complete with Keele 
Codes CUP backup/compress software for CP/M. The 
wftrJthfrse of any bbsinlss system. Complete ready, to 
iia . £l 095.00. f r 


I SYSTCMS 

Unit 22AA, Low Moll 'j\ 

Dewsbury/WF13 3LX 
Phone (0924) 499366, ext. AA 
Telex 83147 VIA OR, 


This new economically priced systegutftftses universally available software, 
comprising many thousajuU'efffrograms including CP/M. The addition of a 
monitor and cipjjjeOerTsall that is required for a complete system. Prices start 
for the PC2000. A complete business system with Microledger 
counting software, printer and soft amber screen monitor would cost 
£1236.00. The PC2000 with general purpose business software comprising 
a spreadsheet, the 80 column word processor FORMAT 80 and ACCESS 
datpbase * £1029.00. A top-ofthe-rang* system including a 10 MByte 
hard drive, daisywheel printer, monitor and universal software pack - 
spreadsheet, word processor, database and accounting system would be 
£2581.00. 

This soundly built system is backed by the service and reputation of an 
electronics company of 24 years standing. 


• Case to hold one drive 
• Ribbon cable to connect one drive to BBC Micro 
» Power cable to power one drive from BBC Micro 


• Switch on rear of case to select 40 or 80 TPI operation when 
using FD55E or FD55F. ^- 

fiillSk $jS 


FD55F 


HANDBOOK 
AND-FORMATTING DISC 


DELIVERY: Up to 28 days 
WARRANTY 90 days 
TERMS : Strictly cheque with order 
Send to P 0 Box 11. Stroud. Glos UK GL5 UN 
or phone through your 
Access or Barclay Card number 

TO ORDER ADD CARRIAGE/PACKING/INSURANCE AT £10 (COVERS 
NEXT DAY SECURICOR DELIVERY) THEN V A T AT 15% TO TOTAL 
THE ABOVE PRICES ARE VALID UNTIL END OF APRIL 1984 

DIGITAL PERIPHERALS LTD. 


BBC COMPATIBLE 
FLOPPY DISC SYSTEMS 
AND DRIVES 

• CASE to hold two drives (complete with 
blanking panel for use should only one drive 
be installed). 

• Ribbon cable to connect two drives to 
B B C. Micro. 

• Integral power supply for two drives. 

• Switch on rear of case to select 40 or 80 TPI 
operation when using FD55E or FD55F 

THIS CASE CONTAINS ALL HARDWARE NECESSARY FOR TWO DRIVES 
JUST SELECT ONE OR TWO DRIVES FROM THOSE SHOWN BELOW 
IF YOU SELECT JUST ONE NOW, THE SECOND CAN JUST PLUG IN LATER. 
CASES ONLY SOLD WITH DRIVES. 

PRINTER AND 
PLOTTER —MCP 40 

• 4 colours 

• Selectable 40 or 80 characters per line 

• Easy to use—simple software commands 

• Standard Centronics interface— cables available 
for most micros 

Uses 4 V 2 " plain paper 
• High resolution—over 100 steps/inch 


HEIGHT 


£180 


£155 


Rodney House. Church Street. Stroud. Glos. U K. GL5 UN 
Tel: (04536) 71387. Telex 43551. 


Gri/tia 


Company 


• Runs BASIC, CP/M. PASCAL 

• Multi-operating systems 

• Large software range 

• Twin built-in disk drives 

• 64K RAM expandable to 192K 

• Separate low profile key¬ 
board 

• Built-in printer port 

• Full colour-RGB, composite 

• High resolution monochrome 

• 10 MByte hard disk 
available 

• Fully guaranteed 


nttfm 


DIKING PC2000 
A new concept 

64K RAM, twin disk drives 
£795 

Complete business system 
with software, from 
£1236 


PCW53 











SPANISH IMPORTER 
AND DISTRIBUTOR 

is looking for a good and reliable 
exporter of microcomputers and 
peripherals (ZX-SPECTRUM, ORIC- 
ATMOS, DRAGON, and other popular 
micros) in order to import these 
goods in parallel with the official 
distributors or become the official 
distributors in Spain. 

We need lowest prices possible 
and orders would be in lots of 200 to 
2,000 units each shipment monthly, 
depending on the models. 

Please contact us in writing: 

ELECTR0NICA 

PO Box 875 
Barcelona 
SPAIN 


DATA-SWITCH 

Link two or more micros to one printer, plotter, modem, etc. or vice versa 


★ ROBUST CONSTRUCTION 

★ SCREENED, METAL HOUSING 

★ FULLY TESTED 

★ BI-DIRECTIONAL 

★ 24-HOUR DESPATCH 

★ CARRIAGE PAID 

DEALER EDUCATIONAL EXPORT 
ENQUIRIES WELCOMED 



SERIAL DATA: RS232 V24 

25 way D' 

connectors (Female) 


Lines 1 to 8 & 20. 


All 25 lines. 


Model R2 2 way switch 

£59.95 

Model V2 

2 way switch 

£79.95 

Model R3 3 way switch 

£69.95 

Model V3 

3 way switch 

£99.95 

Model R4 4 way switch 

£79.95 

Model V4 

4 way switch 

£119.95 

Model R5 5 way switch 

£89.95 

Model V5 

5 way switch (20 lines) 

£139.95 

Model RX 2 way crossover 

£79.95 

Model VX 

2 way crossover 

£109.95 

PARALLEL DATA: CENTRONICS standard. 


36 way AMPHENOL connectors. 


25 way D' 

sockets for IBM PC. 


Model C2 2 way switch 

£99.95 

Model P2 

2 way switch 

£79.95 

Model C3 3 way switch 

£119.95 

Model P3 

3 way switch 

£99.95 

Model C4 4 way switch 

£139.95 

Model P4 

4 way switch 

£119.95 

Model C5 5 way switch 

£159.95 

Model P5 

5 way switch 

£139.95 

Model CX 2 way crossover 

£129.95 

Model PX 

2 way crossover 

£109.95 


DATA CABLES 


24 hour despatch on all cables listed below. 
Serial Data Cables. RS232 V24. (25 way D ) 

Custom 

1 Metre 

cables also made. 
2 Metres 

3 Metres 

Lines 1 to 8 & 20. Screened multi-core. 

£11.95 

£12.80 

£13.65 

All 25 lines. Screened multi-core. 

£19.95 

£21.65 

£23.35 

All 25 lines Ribbon cable 

£14.00 

£15.20 

£16.40 

Printer cables. CENTRONICS Parallel. 

Male/Male. All 36 lines. Ribbon cable 

£17.50 

£19.50 

N A 

Male/Male All 36 lines. Screened 

£24.95 

£26.35 

£27.75 

Sirius 36 way to 36 way. Screened. 

£21.95 

£22.95 

£23.95 

IBM PC. 25 way to 36 way Screened 

£24.95 

£26.35 

£27.75 

Samurai. 37 way to 36 way. Screened. 

£28.95 

£30.35 

£31.75 


PLEASE ADD VAT AT 15%. ALL ITEMS CARRIAGE PAID. 


HE 



HOMESTEAD ELECTRONICS 
24, OXFORD RD., DENHAM, 
UXBRIDGE, MIDDLESEX. 
Phone (0895) 832375 (24hrs) 




The Microvalue Group dealers shown 
below represent part of the Gemini network. 

For expert advice and full details on the 
Gemini System, contact your nearest dealer 
today. 


AMERSHAM COMPUTER CENTRE LTD 

18 Woodside Road, Amersham, Bucks HP7 OBH 
Tel: 02403 22307 Telex: 837788 


BUSINESS & LEISURE LTD 

16 The Square, Kenilworth, Warwickshire CV8 1 ED 
Tel: 0926 512127 


CENTIFLEX MICROSYSTEMS LTD 

Unit 6, Perry Road, Staple Tye, Harlow, 
Essex CM18 7NW 
Tel: 0279 442233 


ELECTROVALUE LTD 

28 St. Judes Road, Englefield Green, Egham, 

Surrey TW20 0HB 

Tel: 07843 3603 Telex: 264475 


E.V. COMPUTING 

700 Burnage Lane, Manchester M19 1NA 
Tel: 061-431 4866 


HENRYS RADIO 

404 Edgware Road, London W2 
Tel: 01-402 6822 


LEEDS COMPUTER CENTRE 

55 Wade Lane, Merrion Centre, Leeds LS2 8NG 
Tel: 0532 458877 


OFF RECORDS LTD 

Computer House, 58 Battersea Rise, 
Clapham Junction, London SW11 1HH 
Tel: 01-223 7730 


PARKSTONE ELECTRONICS LTD 

18 Station Road, Lower Parkstone, Poole, 
Dorset BH14 8UB 
Tel: 0202 746555 


SKYTRONICS LTD 

357 Derby Road, Nottingham NG7 2DZ 
Tel: 0602 781742 


TARGET ELECTRONICS LTD 

16 Cherry Lane, Bristol BS1 3BG 
Tel: 0272 421196 


NEWBURN ELECTRONICS LTD 

58 Manse Road, Ballycarry, Carrickfergus, 
N. Ireland BT38 9LF 


54PCW 


















MULTIBOARD COMPUTERS I 


VJT Gemini Microcomputers 


Setting Fashion Trends 

Gemini Microcomputers Ltd, 18 Woodside Road, Amersham, Bucks, 
England. HP6 OBH. Tel: (02403) 28321. Telex: 837788 


If you are a standard size and all your clothes fit 
you perfectly, you're the rag trade's ideal customer. 

But, for most of us, buying a new outfit is far 
from simple: right size but wrong colour, right 
colour but wrong size, sleeves too short, legs too 
long... 


COMPU 

at off-the-pe 
prices 

. . . With a Gemini all you have to do is decide what you 
your micro based system to do for you. 

Each system can be tailored to individual needs. No wasted capacity 
so no wasted money. Add to that a choice of hundreds of CP/M software 
packages and your Gemini system really starts to show its versatility. 

It's even flexible enough to allow a D.I.Y. system to be 
manufactured to your own specification. 

And when your needs grow or diversify, so too can 
Gemini's capabilities and memory. You can even 
integrate your system to link up to 31 terminals 
to give a full local area network. 

If you want to know more about the technical 'ins 
and outs' of our remarkable and easily expandible 
modular system, just write to us for our brochure. 

If you're not that interested in RAMs, ROMs, 

LANs and CPUs, then just pop into one of our 
customer-friendly, hand-picked dealers who will tailor 
a system to your needs. 


^ ****** 

POST TO: GEMINI MICROCOMPUTERS LIMITED 


Gemini produce a large range of compatible boards, ensuring the maximum 
flexibility and ease of upgrade in the expansion of any Gemini based computer system. 

Whilst the Gemini system uses CP/M, the addition of a 16 bit card will allow you to 
run many popular programs now being generated. 




























New from Casio 

that fit your 


Two new portable micros from Casio. 
The PB700 and the FP200. Both 


Casio have a worldwide reputation for high quality 
workmanship, coupled with value for money prices; it’s a 
reputation that was first established in the calculator 



sophisticated, reliable and compact. 


The PB/OO 

• Powerful pocket micro with 
extensive graphic capabilities and 
the potential for system expandability. 


Basic” instruction book and quick 
reference guide. 


Memory 

• 4K RAM expandable to 16K with 

OR4,4K RAM modules. 

• 25K ROM. 

• 20 character x 4 line display with 
160 x 32 dot graphics. 

• FOR-NEXT loops to 6 levels, 

12 levels of sub-routines. 

• Power source: 4AA size batteries 
plus lithium cell for RAM back-up. 

• Complete with “Easy Trip to 


Optional Accessories 

• FA10 — with 4 colour 115mm wide 
paper plotter, external cassette with 
interface; cassette remote control; 
mains adaptor. 

• FA4 — with centronics standard, 

8 bit parallel interface; external 
cassette interface; cassette remote 
control; mains adaptor (optional). 

• CM1 — built-in micro cassette 
module (optional). 

• OR4 — 4K RAM modules. 


The FP200 

• Compact portable computer with 
versatile spreadsheet programme, based on 
Casio’s Easy Table Language (CETL). 

• Programmable in BASIC and CETL. 

Memory 

• 8K RAM expandable up to 32K RAM 
with FP20L 8K RAM modules. 

• 32K ROM expandable to 40K with 
FP205 8K ROM module. 

• 20 character x 8 line display with 160 x 64 
dot graphics. 








-mighty micros 
briefcase 



HANDHELD 


remote 

OFF — 


mode 


shift 


market, moved into watches and electronic musical keyboards and is 
now advancing into the world of micro computers. 

Advanced technology. Painstaking quality control.Modem design. 
They all play their part. 

Just some of the reasons why you should check out the new Casio 
portable micros. 


The Casio Portable Micros 

The two new portable micros featured here,both offer that 
famous Casio reliability. They both offer the user a compact micro, 
that is already supported by a range of programmes from some of the 
U.K.’s leading software houses, as well as Casio themselves. 

And Casio micros are designed to grow with your needs.You can 
add to the memory, and there is a range of options available. 

There’s also Casio’s comprehensive range of instruction books 
to help you get the most from your micro. So however fast you expand, 
Casio will help you keep pace. 


• Typewriter standard, QWERTY keyboard. 

• 3 extensive instruction and reference manuals, 

• Centronics parallel, RS232 serial and cassette 
interface built in. 

• Power source: 4AA size batteries with 2 AA 
size for memory back-up. 

• Dimensions — 310mm x 270mm x 55.5mm. 

Optional Accessories: 

• FP1011 PL — 4 colour printer plotter. 
AD4180 — mains adaptor. 

FP201 — 8K RAM. 

FP205-8K ROM. 


MAGIC/. 


Casio approved 
software available from: 

Kuma Computers Limited. Telephone No. fangboume (07357) 4335. 

Micros for Managers. Telephone No. 01-370 5125. 

Casio Electronics Company Limited. Telephone No. 01-450 9131. 

For further information please write to: MrAManton, 

Product Manager Computers, Casio Electronics Co Ltd, 

Unit 6,1000 North Circular Road, London NW2 7JD. 

Please send complete details on PB700/FP200* 

NAME_ (BLOCK CAPITALS) 

COMPANY_ 

ADDRESS_ 


$ 

O 


POSTCODE_TEL. NO. 


AGE 


*Delete as applicable. 


Dealer Enquiry Yes/No 
















DIRECT DISK SUPPLIES 

muumuumumm our name speaks for itself ■■■■■■■■■■ 



DOS VALUE FOR MONEY PRICES 
FAST DISK DELIVERY — CHEAPEST PRICES 


Scotch 


MATDIY Easy pricing. Use the DDS Price Matrix for the right price first time, 
wr ■ ■ I IVI I mm I Or DIAL-A-DISK, for firm quoted prices. 



3M 


\ferbatim 

Datalife 5 year warranty 

maxell. 

5.25" single sided disks 

Code 

1-9 boxes 

10+ boxes 

Code 

1-9 boxes 10+boxes] 

Code 

1-9 boxes 

10+ boxes 

double density 48tpi 

744 

14.99 

13.99 

525 

17.99 

15.99 

MD1-D 

22.99 

20.99 

quad density 96tpi 

746 

22.99 

20.99 

577 

24.99 

22.99 

MD1-DD 

30.99 

28.99 

5.25" double sided disks 

Code 

1-9 boxes 

10+boxes 

Code 

1-9 boxes 

10+boxes 

Code 

1-9 boxes 

10+boxes 

double density 48tpi 

745 

21.99 

19.99 

550 

25.99 

23.99 

MD2-D 

30.99 

28.99 

quad density 96tpi 

747 

26.99 

24.99 

557 

32.99 

30.99 

MD2-DD 

41.99 

39.99 

p&p per 10 disks 


.75 

FOC 


.75 

FOC 


.75 

FOC 

8" diskettes 

Code 

1-9 boxes 

10+ boxes 

Code 

1-9 boxes 

10+ boxes 

Code 

1-9 boxes 

10+ boxes 

s gle sided s gle density 

740.0 

22.99 

22.49 

FD34-9000 

25.99 

24.79 

FD1-128 

26.09 

25.49 

sgle sided dble density 

741 

29.99 

29.09 

FD34-8000 

26.49 

25.59 

FD1-XD 

29.09 

28.49 

dble sided d bledensity 

743.0 

34.49 

33.49 

DD34-4001 

30.99 

30.19 

FD2-XD 

37.39 

35.89 

p&p per 10 disks 


1.50 

FOC 


1.50 

FOC 


1.50 

FOC 

See-10 library box 
p&p per See-10 

ABA lockable boxes 

M35 —40 disks 

M85 — 80 disks 
p&p per ABA box 

(Carriage at cost on 3-9) SEE1 ° 

1.99 

.75 

13.99 

16.99 
1.75 

1.75 

.30 

12.99 

15.99 
FOC 


M M HS 



All offers and prices subject to change without notice. 


H Sony 3.5" Disks From £38.99 
Memorex 3.5" Disks per box of 10 
Maxell 3" Disks plus p&p 75p 


Prices per box of 10 disks excluding VAT 
HOW TO ORDER: 

1. Complete the coupon and post with your cheque using our 
FREEPOST address. A first class stamp gets it to us next 
day. 

2. Urgent orders: DIAL-A-DISK 01-541 1144. Dictate your 
order with ACCESS or VISA and they’re as good as 
received. 

3. Collect from our office, phone and they will be waiting for 
you between 10.00 and 17.00 weekdays. (Other times by 
arrangement). 

4. Next day delivery £7.50. 

5. Crucial Orders: Same day delivery by quotation. 

6. Official Orders: Orders from Government Departments, 
Local Authorities, Universities, Schools, etc, are very 
welcome and receive immediate attention. 

7. Telex Orders: To 932905 (Larch G) attention LAN. 


Direct Disk Supplies Ltd., 29 Dagmar Road, Kingston, Surrey KT2 6DP | 


I- 

| To: Direct Disk Supplies Ltd., FREEPOST, 29 Dagmar Road, Kingston, Surrey KT2 6BR. pcw/ 8/84 


Code 

Qty 

Description 

Price 


















Name 

Address 


Postcode_Tel_ 

Cheques payable to DDS. Debit my Access/Barclaycard No: 

Signature: 


Nett price 

Carriage _ 

Subtotal 

VAT 15% _ 

Total payableto DDS £ 




























































CTlflP 3D Systems Ltd 

MODULAR COMPUTER SYSTEM 


CPU 

Central Processor Unit 

64k Dynamic ram 
Full memory mapping 
2 Prog. RS232 channels 
Parallel keyboard port 
16 parallel I/O lines 
Uses SIO and CTC 
Full interrupt control 

Complete B & T £230 


VFC 

Video/Floppy Controller 

80 col. by 25 line display 
On board disk controller 
Parallel keyboard port 
Video switch option 
CompleteB&T £214 

Video only B & T £125 

Floppy only B & T £125 

RAM 

Dynamic Ram Board 

64k-256k On board 
32k/64k Paging or full 
memory mapping 

64k Built and tested £150 

256k Built and tested £285 

Kits available POA 


MPI 

Multi Purpose Interface 

Mix 87573" Disk drives 
SASI/Winchester interface 
Programmable RS232 channel 
Programmable RS485 
high-speed multidrop serial l/F 
Uses SIO and CTC 

CompleteB&T £185 
FDC & SASI only B & T £145 

SPI 

Serial/Parallel Interface 
4 prog. RS232 channels 
16 parallel I/O lines 
Full Baud rate coverage 
Uses SIO and CTC 
CompleteB&T £175 

RTC 

Real Time Clock 

S/W support CP/M 2.2&Plus 

Battery back-up 

Uses PlObut still allows 

use of parallel printer 

CompleteB&T £45 


DISK DRIVES 

Boxed TEAC/TOSHIBA’s c/w 
PSU and all leads etc. 

Single DSDD (1Mb) £344 

Dual DSDD (2Mb) £569 

Bare TEAC/TOSHIBA (1Mb) 

POA 


lOMbWinchesterSys £1350 
LargerWinchester’s POA 

MAPCOM 

Complete computer system 
4 MHz Z80A processor 
64k Ram expandable to 1 Mb 
Twin TEAC 1Mb Disk drives 
Integral 12" green screen 
80 col, by 25 line display 
Programmable keyboard 
Runs under CP/M 2.2 and the 
new CP/M Plus (CP/M 3) 

4 spare expansion slots 
Winchesters available 

MAPCOM + CP/M 2.2 £1760 
MAPCOM + CP/M Plus £2192 
(Includes 256k RAM card) 
MAPCOM + CP/M 2.2+Winc 


RACPAK Rack mounted sys¬ 
tem moreslots, more power 

POA 


MONITORS 


Philips 12" green £86.50 

Microvitek 14" Colour 

£250 

Novex14" Colour 

£230 

SUNDRIES 


6 Slot card frame ass 

£60 

6 Slot backplane 

£8 

3 Slot card frame ass 

£45 

3Slot backplane 

£6 

Switch mode PSU 

£75 

117 key cased keyboard 

£199 

95 key cased keyboard 

£145 

77 Way edge connector 

£4.30 

Box 10 5V4" DSDD 

£22 

Box Dysan 204-2D 96tpi 

£45 

SOFTWARE 


CP/M 2.2 

£110 

CP/M Plus (CP/M 3) 

£257 

MAPDOS (Nascom + VFC) 


£40 

MAPPEN CP/M word proc.£50 

MAPPEN Maxifile ov.lay 

£20 

MAPPEN Spooler ov.lay 

£20 

Wordstar 

£295 

Mailmerge 

£145 

Spellstar 

£145 

Datastar 

£175 

Infostar 

£295 

Supercalc 

£125 

Supercalc II 

£199 

dBase II 

£438 

Cardbox 

£155 

C Basic 

£110 

Basic 80 

£241 

Basic Compiler 

£272 

Macro 80 

£138 

and many more 


Business S/W available 

POA 

PRINTERS 


Epson RX80/FX80/FX100 POA 

OKI Microline 82A/83A 

POA 

CI-300 Line Printer 

POA 


and many more 


All prices exclude postage, packing and VAT 
Dealer and OEM enquiries welcome 

MAP 80 Systems Ltd. 

1 Windsor Street, Chertsey, Surrey 
Tel: Chertsey (09328) 68044 

Or call in and see us at the Chertsey Computer Centre 


The Complete Printer 

Mm A/I interface for the 
IMLVV. Commodore 64 

The Grappler gives you the print out you need from Epson, Star, Oki, 
Brother, Prowriter and other popular printers. Graphics screen dumps 
including inversed, double-sized, rotated/enhanced 
graphics with special features PI (10 flfl + VAT = 

for Epson FX and RX printers. L, I UZ.UU 


DAISY STEP 2000 



£1 17.30 


+ VAT = 


£249.00 £286 35 


18cps; Bi-directional logic seeking; 10, 12, 15cps; Wordstar 
compatible; 1 3 inch platen; 1 2 inch print line; auto underscore; bold 
and shadow printing; subscripts and superscripts; Qume compatible 
daisy ribbons; Qume compatible daisy wheel; optional tractor and 
sheet feeder; optional RS 232C; serial interface; low noise; low cost; 
high reliability. 


Don't accept anything less 


NEW from Japan 
A Printer/Plotter that 
you can all afford 


CPP40 


£119.00 


+ VAT= 
£136.85 


Alphanumeric printing; uses plain paper roll; 8 bit parallel input; 1 3 
graphic commands; high resolution graphics; 40 + 80 column 
printing; 12 CPS print speed; 4 colours - red, black, green, blue; 
complete with mains adaptor and rechargable batteries and a low 
price. 

Phone 0730 68521 - 9 to 6 seven days a week! 


ADMATE DP-80 


Cl 69.00 


+ VAT 
£194.50 



The Admate DP-80 has a large range of features and a low price. 
Ideal for the first time user. 80 CPS; 80 column; Bi-directional logic 
seeking; block and dot addressable graphics; sub/superscript, auto 
underline, condensed, emphasised, expanded and italic print. 




a 


^RSF/fT^ 

PRINTER 

J7ILACt 


All major credit cards accepted. 24 hour 
nationwide delivery by Securicor £9.50 + VAT. 
Bankers Orders; Building Society Cheques; Postal 
Orders — same day despatch. All orders covered 
by the Mail Order Protection Scheme 


RANGEKEY LTD 
trading 

SCI(UK) 


SCI (UK) 
FREEPOST 
(No stamp neded) 
PETERSFIELD 
HANTS GU32 2BR 


TELEPHONE 
0730 68521 
TELEX 
86626 

MYNEWS G 


PERSONAL CALLERS WELCOME. 12 HIGH STREET, PETERSFIELD, HANTS. G U32 2JG 

MORE BARGAINS SEE PAGES 61 & 195 


PCW59 

















SOFTWARE CENTRE 


CP/M CP/M-86 MSDOS 


MICROPRO SOFTWARE SYSTEM 

WORDSTAR: Best selling professional Word Processing software; On 
screen formatting, Block manipulation, File read/write, Simultaneous 

Editing and Printing.£295 

MAILMERGE: Enhancement for document personalisation and mailing 

applications.£145 

SPELLSTAR: Enhancement for checking spelling and maintaining 

spelling dictionaries.£145 

STARINDEX: Useful package for creation of Table of Contents, Index, 

List of Figures. Interfaces to Wordstar to improve document 

presentation quickly and easily.£116 

INFOSTAR: Impressive Data Base system combining the power of 

Datastar with the flexibility of Reportstar.£295 

DATASTAR: Screen based Data Entry, vetting and retrieval system. 

Screen formats under user control.£175 

REPORTSTAR: Powerful report generator, provides much needed 
enhancement to Datastar for report production and transaction 

processing.£210 

CALCSTAR: Electronic spreadsheet with interfaces to all MicroPro 

products.£116 

PLANSTAR: Advanced financial plan¬ 
ning . £495 

NB: Combination prices — WS/MM 
£390; WS/MM/SP/SI £495 



DATABASE MANAGEMENT 

FORMULA II: Unique information management system with excep¬ 
tional capabilities for Application Generation. Multiple files and 
indexes, transaction processing, interactive, no programming language 

required.£450 

dBASE II: The most popular of data management systems, very powerful 

application generator.£437 

QUICKCODE: Add-on facility for dBASE programmers to speed development 

process by generating dBASE command files. £200 

dGRAPH: Extremely useful program for graphical representation of dBASE and 
user created data files £200 

dUTIL: Utility to speed up dBASE execution. £69 

CARDBOX: Highly popular electronic card index system. Easy to use, with 

powerful retrieval facilities. £195 

FRIDAY: End user file management system from the authors of dBASE II. File 

definition, input and reporting under user control. £195 

OPEN ACCESS: Multi-function Executives Information System £450 

RETRIEVE II: Information Management with unique features. £495 

EVERYMAN: Database Systems. £475 


Telesystems Ltd 

The Geans, 3 Wycombe Road, Prestwood, Bucks. HP16 ONZ Tel: 02406 6365 


LANGUAGES 


Microsoft 


BASIC Interpreter 
BASIC Compiler 
FORTRAN Compiler 
COBOL Compiler 
C Compiler 

p/VCnAI 

BUSINESS BASIC 
Compiler 

MACROASSEMBLER 


PRO FORTRAN 


CP/M MSDOS 

Digital Research 

CP M CP/M-PCDOS 





86 


£279 

£279 

CBASIC Interpreter 

£107 

£232 


£295 

£295 

CBASIC Compiler 

£357 

£429 

£429 

£399 

£279 

PASCAL/MT+ 

£250 

£429 

£429 

£549 

£549 

C Compiler 


£250 

£250 


£399 

PERSONAL BASIC Int 


£107 



£229 

CIS COBOL 

£425 

£425 



£469 

FORMS-2 

£110 

£110 


£149 

£99 

FILESHARE 

£250 

£425 


£185 

£185 

SUPERSOFT BASIC 


£200 

£200 



Compiler 




£220 

£320 

PRO PASCAL 

£220 

£320 

£320 


UTILITIES 

ASCOM: The most flexible asynchronous communications package 
available to the micro world Interactive, batch, menu-driven. Available 

for CP/M, CP/M-86, MS/PCDOS. £140 

BSTAM: Simple communications program for exchanging files between 

CP/M systems.£140 

TRANSFER: System tor exchanging files between CP'M systems. Provided with 
full 8080 source code £130 

CONVMS: Operating system converter Runs MSDOS programs under CP M-86 

£70 

CONVCP: Operating system converter. Runs CP/M-86 programs under MSDOS 

£70 

ASSEMBLER PLUS: Disassembler for 8080 and Z80 programs £143 
DISKEDIT: Facility for editing disk held data by sector. Invaluable aid £70 
IBM-CP M COMPATIBILITY: Set of programs that enable IBM 3740 disks to be 
used on CP'M, permitting transfer of files to/from IBM mainframes £110 

SPP: Speed Programming Package for use with Pascal MT + . £143 

XLT 86 : Converts 8080 assembler code to 8086 £106 

EM80 86 : Emulator to run CP/M software under CP M-86 £70 

DISPLAY MANAGER Screen handling productivity aid for Digital Research 

compilers . £286 

ACCESS MANAGER: File handling productivity aid for Digital Research compilers 

£214 


APPLICATIONS 

MULTIPLAN: Eceptional electronic worksheet from Microsoft 

£159 

MULTI-TOOL WORD: Microsoft’s advanced Word Processor 
with optional! Mouse for added flexibility £299 

SUPERCALC: Fast action spreadsheet and planning aid £200 
ABSTAT: Powerful statistics package £295 

GRAPHSTAT: Versatile statistics and graphics package tor tne 

Epson QX10, IBM-PC and Sirius.£195 

ALIAS ACCOUNTS: Fully integrated accounts system with 

inbuilt hooks to dBASE II. £1200 

ALIAS PAYROLL/SSP: Standalone or integrated system with 

optional links to ALIAS accounts.each £600 

RCS LEDGERS: Sales, Purchase, Nominal ledgers in MBASIC 

source code.each £300 

RCS PAYROLL: Full function, highly used package. £500 

STATISTICS PACK: Over 25 easily used routines in MBASIC 

£120 

MATHS PACKAGE: Interactive routines (40+) in MBASIC £120 


MISCELLANEOUS 

CP/M 2.2: Standard operating system on 8" disk. £107 

CP/M-86: Standard 16-bit operating system. £179 

SUPERSORT: Full function Sort/Merge/Selection package 

£145 

MSORT: Standalone and COBOL hosted Sort package. £149 
MAGSAM: MBASIC utility to provide multi-key ISAM file 

facilities. £130 

TOUCH N’ GO: Teach yourself keyboard skills. £40 

MICROSOFT MOUSE: Mouse, interface card and software 

£149 

OPTIMISER: Interactive Linear Programming package £325 
PROSTAR TRAINING GUIDE: Independent instruction on the 
use of MicroPro STAR' products. £30 


PLEASE CALL FOR FULL LIST 


PRICES EXCLUDE VAT 


DEALER ENQUIRIES INVITED 


60 PCW 









































































SUMMER SALE BARGAINS 

£ £ 



Ex VAT 

Inc VAT 


Ex VAT 

Inc VAT 

BBC Model B 

32! 

TOO 

373.75 

BBC B + DFS 

385.00 

442.75 

Acorn Electron 

15! 

TOO 

178.15 




Torch Z80 Disc Pack 59! 

TOO 

684.25 

Dumana 100K DD 

125.00 

143.75 

TEAC 100/200K DD 

14! 

TOO 

166.75 




Microvitec Cub 

16! 

TOO 

189.75 

Philips 12" Monitor 

55.00 

63.25 

Nordmende TV/Mon 19( 

3.00 

218.50 



Epson RX80 FT 

21 ( 

3.00 

241.00 

Commodore MPS 
801 

160.00 

184.00 

Shinwa CP80 

16! 

TOO 

189.75 

Printer Cables 

P0A 


Wordwise 

3( 

3.00 

34.50 

Graphics ROM 

22.00 

25.30 

Disc Doctor 

2; 

TOO 

25.30 



Memorex Discs from 

1.20 






30% off all BBC, Electron, Spectrum, 
C64 software 

Call for details of other bargains 
All prices apply until August 4th 1984 


Clare Computing 

10 Victoria Crescent, Wimbledon, 
LONDON SW19 1LG 


01 -947 8429 Open all day Saturday 

Add 4% for Access + Visa 

CALL FOR CARRIAGE COSTS 


Don’t waste your time... waiting for printouts! 


PRESS THE BUTTON...: 

AND THE ECONO-BUFFER RUNS 



also 16K (£102) and 
32K (£111) versions available. 


Printer buffer also for RS 232-Centronics 


THE PRINTER-BUFFER WITH ALL 
THESE EXTRA’S ...AND THE BEST 
AND CHEAPEST YOU CAN BUY. 

NO EXTRA SOFTWARE /( ^ , 

NEEDED... 

COMPATIBLE WITH ANY STANDARD/ . 

CENTRONICS PRINTER / 'WJ 


Options select by a simple press. 
Superb quality. 

Attractive compact design. J 
Professional documentation. / 


SPACE COMPRESSION 

* 

SINGLE PAGE MODE * 

for stops between 
printouts or pages 


- — — — • All prices exclude VAT 

rpTDnUIPP • Supplier to schools, universities and § 
tLttl KUnlLo government departments 
... 1 • All products guaranteed 

149 KINGSTREET(nash house) # Sen d for free details + order form 
GT. YARMOUTH NR30 2*S • Money refunded (less P.&P.), if goods re - 
TELEPHONE:(0493)-2023 turned in good condition within 10 days 

ZERO Companies: The Netherlands: Tel. 01892 - 5333 - Germany: Tel. 02821 - 28826 Sweden: Tel. 0382 - 40037 


NEW! 


Canon'S 

[FMGDOBGM 

Well help you look good on paper 

80 cols; High speed printing, 1 60 CPS; bi-directional 
logic seeking; fantastic 27 CPS near letter quality; 23 x 
1 8 matrix; very quiet - less than 60 dB; 4, 5, 6, 8, 10, 

12, 17 CPI; down loading for user-optional characters; 
high resolution graphics; handles various forms, roll 
paper, fan fold, single sheet and multipart copy paper. 



+ VAT= 
£309.35 


VAT = 


£369.00 £424 35 

All the features of the PW1080A detailed above but 1 56 cols! 


Fantastic Value 

Canon PW1156A 

the features of the PW1080A detailed abc 

PHONE 0730 60521 - 9 to 6 ANY DAY! 


Now you can print 
in colour 


Canon PJ1080A £399.00 l4 + 5 V 8 AT 85 

Seven colour printer ideal for the BBC, Sirius, Apple, etc. 
Seven colours print on demand ink jet printer; 70 CPS 
bi-directional; high resolution graphics; will print on 
acetate sheets for overhead projection; long life ink 
cartridges 3.5 million characters per cartridge; eight bit 
parallel interface; Epson compatible; easily replaced 
colour cartridges; accepts single sheets; interchangable 
character sets. 


Just unbelievable value at £399.oo 

wm EE 



+ VAT = 
£458.85 


All major credit cards accepted. 24 hour 
nationwide delivery by Securicor £9.50 + VAT. 
Bankers Orders; Building Society Cheques; Postal 
Orders — same day despatch. All orders covered 
the Mail Order Protection Scheme 


RANGEKEY LTD 
trading 

SCIIUKI 


SCI (UK) 
FREEPOST 
(No stamp neded) 
PETERSFIELD 
HANTS GU32 2BR 


TELEPHONE 
0730 68521 
TELEX 
86626 

MYNEWS G 


PERSONAL CALLERS WELCOME. 12 HIGH STREET, PETERSFIELD, HANTS. GU32 2JG 


MORE BARGAINS SEE PAGES 59 & 195 


PCW61 
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SV328/318 

SD294C JustwriteJR 
SD237C Cross Force 
SD232C Frantic Freddy 
SD291C Flipper Slipper 
SD236C Music Mentor 
SD233T Armoured Assault 
SD234T Spectron 
SD255T Nomis 
SD266T Sprite Editor 
SD267T Font Editor 
SD303T Number Game 
SD308T Compatibility 
SD235T Intro to Basic 
SD 288T Spectra Type 
SD228T Spectra Diary 
SD275T Spectra File Cabinet 
SD307T Car Ace 
SD302T 3-D Tic Tac Toe 
SD268T Financial Calculator 
SD305T BOA 
SD 269T Address Book 
SD301T Biorythm 
SD304T Acutype 
SD 309T Spectra Break 
SD306T Juno Lander 
SD310T Horse Race 
SD256T Star Words 
SD 211T Old Mac Farmer* 
SD216T Tetra Horror* 

SD 241T Tele Bunny* 
SD242T Turboat* 

SD243T SASA* 

SD292T Ninja* 

SD 293T Kung Fu Master* 
SD221T Swing Man 
SD219T New York Bomb Blitz 
SD 261T U S. Geography 
SD 231T Artist 
MM 001T Humphrey 
MM002T Cubit 
MM003T Zakill Wood 
MM004T Crazy Golf 
MM005T Punchy 
PS 001T Pengwyn 




VIC 20 

SC 207 
SC 208 
SC 215 


Please send me 


Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 

Cassette 


2995 
18 95 
18 95 
1895 
27 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
4 95 
695 
6 95 
6 95 
6 95 
6 95 
6 95 
6 95 
4 95 
4 95 
4 95 
4 95 
6 95 
6 95 
6 95 
6 95 
6 95 
6 95 


Cave In 

Number Crunch 
Ape Escape 

ATARI 2600 

SA201 Gangster Alley 

SA202 Planet Patrol 

SA 203 Cross Force 

SA 204 Tapeworm 

SA205 China Syndrome 

SA 206 Nexar 

SA210 Master Builder 

SA212 Margin 

SA217 Gashog 

SA218 Bumper Bash 

COLECOVISION 

SE 232 Frantic Freddy Cartridge 

SE 234 Spectron Cartridge 

SE237 Super Cross Force Cartridge 

SE 291 Flipper Slipper Cartridge 

PUBLICATIONS 

BK 001 'Spectravideo Computing' 

By Ian Sinclair 

PLUS full range of CP/M Software, 

CH Please tick for full listing 


Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 

Cartridge 


14 95 
14 95 
14 95 

9 95 
9 95 
9 95 
9 95 
9 95 
9 95 
9 95 
9 95 
9 95 
9 95 

1995 
1995 
1995 
19 95 

6 95 


Qty 

Total 




























































































































TOTAL £_ 


All prices inc P&P 


To Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH 
I enclose Postal Order/Cheque payable to Spectravideo Ltd for £_ 

NAME_AGE (If under 18)_ 


ADDRESS_ 


SIGNATURE_ 

Please allow 28 days for receipt of your order *lfusedonSV318 an Expander is required PCW'8/84 


.POST CODE. 
-DATE_ 


CONVERT YOUR 80-BUS SYSTEM 
T016 BIT WITH A COSTGOLD 
ADD-ON PROCESSOR BOARD 

Run CP/M-86. Read/write IBM PC compatible discs. 

CA802 £525 

8MHz 8088 Processor 
256K Bytes RAM 
Serial port and real time clock 
EPROM based monitor 

Supports CP/M-86, concurrent CP/M-86 and MP/M-86 

CA801 £375 

8MHz 8088 Processor 
128K Bytes RAM 
EPROM based monitor 
Supports CP/M-86 

Can be expanded later to CA802 spec 
CP/M-86 for CA801 /CA802, including utilities £199 

SPECIAL OFFER . . . CA802 and CP/M-86 £695 

Either 80-bus format board enables retention of the Z80 
card to run your existing software. Both cards will read or 
write IBM PC compatible discs and all Gemini formats. A 
8088 bus expansion connector is also provided. 

All prices include p&p but exclude VAT at 15%. 

CA801 & CA802 are available now. Orders to 
Costgold Research, The Old School, Stretham, 
Cambridge CB6 3LD. Tel: (035 389) 282/3. 

Coming soon, Concurrent CP/M-86 

COSTGOLD RESEARCH, THE OLD SCHOOL, 
STRETHAM, CAMBRIDGE 


EPSON IN BIRMINGHAM 


HX-20 

PORTABLE 

MICROCOMPUTER 



£402 



QX-10 

THE HUMAN 
COMPATIBLE 
BUSINESS MICRO 

192Kb RAM, 
dual D/D discs, 
Hi-resolution 
Graphics, 

CP/M, BASIC 

Full 12 months warranty 

£1,735 

All Epson printers, accessories and sundries are always available. 
Call and see our full range of micro-computer systems and software. 
Training and full post sales support is always available. 

jaemma 

SUPPLYING THE SYSTEMS - GIVING THE SERVICE 

021-643 1609 

UNIT 24, LEE BANK HOUSE, HOLLOWAY HEAD, BIRMINGHAM B1 1HR 


62PCW 

































































































With sophisticated 3-channel ADSR sound, 
high resolution sprite graphics and a rapidly 
expanding library of software, theSpectravideo 
SV328 is all youd expect in a great games 
machine. 

A slick word processor-style keyboard, 
CP/M* compatibility and massive RAM 
(expandable to full 144K) puts it in the business 
league. 


And for keen programmers, the easy-to-use 
and space saving extended BASIC gives total 
control of all standard functions. 

There's room to grow too-with a complete 
range of peripherals already available, 
including some of the best joysticks in the 
business. 

At £262 the SV328 is great value for money! 


Spectravideo SV 328: Memory -32K ROM expandable to 96K, 80K on board RAM 
expandable to 144K: Keyboard - full word processor type, 87 keys, 10 function keys, built 
in cursor control: Graphics - 16 colours, 256x192 high resolution graphics, 32 sprites: 
Sound - 3 channels, 8 octaves per channel: CP/M* compatibility - to over 3000 existing 
software packages: Storage - cassette drive, 256K disk drive capacity Suggested retail 
price - £262. 


Tomorrows Computers-Today 

Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH 
Telephone: 01-3300101. Telex: 28704 MMH VANG 

Fill in the coupon today and we ll mail you a full technical brochure and latesttest reports of 
the amazing Spectravideo range, or see it for yourself at: 


LEISURE 

CENTRES 


sQeEtWffi 


and most leading computer stockists. 


Spectravideo Peripherals: Cassette Drive: Disk Drive - single: Disk Drive - double: Disk 
Drive-full Business Pack: Mini Expander: Super Expander: Monitor: Printerwith Interface 
Card: Centronics Interface: RS 232 Interface: 16K RAM Pack: 64K RAM Pack: 80 Column 
Card: Coleco Adaptor: Quick Shot Joysticks. 

Also available Spectravideo SV 318: Suggested retail price - £186 


’ CP/M is a registered trade mark ot Digital Research Inc 


r 


To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH 

I am interested in Spectravideo computers and peripherals. Please send 
me the latest reports together with a full technical specification brochure. 


Name: . 


Address:. 


Tel. No.:. 


_ STD Code:. 


PCW8/84 


The SV-328 just goes 
on growing... 





























The BBC Micro has now taken a giant 
step into the world of business computing. 

With the addition of its new Z80 
second processor, it is the first computer at 
anywhere near its price to become fully 
compatible with CP/M software. 

As most business computer users can 
verify, CP/M is the most widely used form 
of software in business today. 

For £299 , you Ye well and trul y 
in business. 

At £299, the Z80 adds 64K of usable 
RAM to the BBC Micro. And it allows you 
to use the CP/M 2.2 computer operating 
system. 

It’s extremely fast. 

And besides giving you access to a vast 
new area of software, it enables you to use 
CSX graphics-based programs, the perfect 
complement to the BBC Micro’s own 
superb graphics. 

Free software and lan g ua ges. 

The Z80 second processor comes com¬ 
plete with live CP/M business programs. 

To handleyourword processing,there’s 
MemoPlan. It’s a program with some highly 
sophisticated features, such as a safeguard 
against data loss through power cuts and 
the ability to show two documents simul¬ 
taneously on the screen. 

To form your CP/M personal database, 
there’s f ilePlan. It stores names, addresses, 
telephone numbers, stock listings and 
more. And if you use it with MemoPlan, 
you can generate personalised letters, labels 
and mail shots. 

To produce forecasts and analyse 
groups of figures diagramatically, simply 
use theGraphPlan program.This is incredibly 
helpful in working out vital business calcu¬ 
lations, converting them into graphs and 
charts. 

Meanwhile, in the book-keeping de¬ 
partment, there’s the Accountant program. 


Use it to enter day-to-day transactions into 
the computer. Then, at any time, you can ask 
the computer to produce lists, summaries, 
reports, audit trails and trial balances. You can 
readily expand this package to a fully ledger 
based system, complete with payroll and 
more. 

Finally, to help you to develop your own 
programs without having specialised experi¬ 
ence, the Z80 comes with another software 
package called INucleus. It’sa system generator 
which asks you 



questions 
and uses your 
answers to enable 
the system to write the 
program. 

You can use Nucleus 
directly with the Accountant 
program, or for specialised 
personal or business activities. 

Additionally, the Z80 package enables 
you to use three programming languages. 

Your BBC Micro instantly becomes 
multi-lin g ual. 

To simplify writing your own software 
with the Z80, there’s BBC BASIC. 

For running professionally written busi¬ 
ness programs, there’s Professional BASIC. 

And then there’s CIS COBOL, the leading 
microcomputer version of COBOL, the 
language used in mainframe computer appli¬ 
cations throughout commerce and industry. 

With CIS COBOL, the Z80 also gives you 
two sophisticated programming aids. 


CP/M is a registered trademark of Digital Research Inc. 















Mat m 


One is Animator, an award winning de¬ 
bugging tool which enables you to identify 
programming errors quickly and easily. 

The other is FORMS 2, which helps 
you to write your own interactive programs 
in COBOL. 

With all these sophisticated features, 
the Z80 package is exceptional value 
„ .—- for money. I ndeed, bought separately 
the programs and languages could 
■ cost as much as £3,000. 

See the Z80 at work. 

The Z80 second processor is de¬ 
ll signed to be used with the BBC Micro 
Model B incorporating a Series 1.2 
Machine Operating System and linked 
toadual 80-track disc drive, a printer 
and monitor. 

Ask your BBC Micro dealer to 
show you just how far it can go in the 
world of serious business computing. 

Foryour nearest dealer,ring 01-2000200. 
Technical specification. 

The Z80 has a 64K Random Access Memory, 
running CP/M 2.2 which provides approx¬ 
imately 55K bytes of RAM for user programs. 
It operates at a clock rate of 6MHz. 

Powersupplyis integral. Height, 
70mm.Width, 210mm. 
Depth, 350mm. 


The BBC Microcomputer System. 

Designed, produced and distributed b\ \corn Computers Limited. 

















Make 

Make 


it 

it 


Portable 

** le/ 


To meet the needs of today s demanding and fast-paced 
environment, the Bondwell 12 is a high-performance portable 
computer: a complete, professional computer at an unbeatable 
price which performs a host of personal and business functions. 

The Bondwell 12 is unique: 

• ergonomically designed and durable cabinet for portability 

• CP/M 2.2 with its own set of utility software 

• 9" amber, non glare CRT display eliminates eye fatigue 

• 16 user programmable function keys for easy operation 

• built-in voice synthesizer capable of speaking English words 
and sentences 

The comprehensive features of the Bondwell 12 makes it an 
ideal assistant to improve productivity and efficiency. 

♦ CP/M is a trademark of Digital Research Inc. 

Micropro is a trademark of Micropro International Corp. 



Microprocessor: 

Z80A CPU/4MH/ 

Operating System: 

CP/M 2.2 

User Memory: 

64K bytes user RAM 

4K ROM with self 
test boot & monitor 
programs 

Display: 

9" amber phosphor 
ann-glare monitor 

External video signal 
output port 

Graphic character in 
normal or inverse 


video 

Keyboard: 

Detached 63 keys ASCII 
keyboard 

Separate numeric keypad 

16 user programmable 
keys 

Universal Power 

Supply: 

90VAC to I 30VAC or 

180VAC to 265VAC 

Disk Drives: 

Dual 5.25" half height 
floppy disk drives 

I80K bytes formatted 
capacity per drive 


Interfaces: 

Two RS232C ports 
One centronics port 

Free-Software 

included: 

System utility program 
Speech 

Micropro Software® 

Wordstar® 

Calcstar® 

Mailmerge® 

Datastar® 

Reportstar® 

Dimensions 
195mm x 450mm x 
395mm (H x W x D) 
Weight 1 1.8 kgs 



Bonduuell 


International Sales Office 

Bondwell International Ltd. Telex: 51439 BITL HX Telefax: 3-7241252 
U.S.A. Sales Office 

Bondwell Industrial Co., Inc. 3300 Seldon Court, Units 10/11, Fremont, Calif 94539, U.S.A. Tel: (415) 490-4300-2 Telefax: 490-5897 
Bondwell International Ltd. 504-505 South Tower, World Finance Centre, Harbour City, Canton Road, Hong Kong. 


Ring Round 3116 

















GIRLS 
STARTED 
RINGING HIM! 


Most of us form friendships and 
relationships through the people we meet at 
work. So what do you do if you have a job 
which never brings you into contact with the 
opposite sex? 


Susan Griffiths, a 22-year old 
machinist from Manchester, 
joined Dateline Computer 
Dating, and soon met John 
Hook, also 22, a radio design 
engineer from Oldham. 

Having left her parents' 
home, Susan found that life 
was rather lonely. She did go to 
discos — mostly in the 
company of married friends, 
but she never met anyone she 
liked. In the end, one of my 
friends who was using Dateline 
recommended I should try it,' 
said Susan. ‘He said it would do 
me good to meet new people, 
and I agreed.' 

Recommended by a friend 

John's circumstances were 
very similar. I just wasn't 
meeting anyone.' he said. One 
day he read a Dateline ad. and 
being very fed up with a social 
life which consisted of drinking 
with his friends in the evenings, 
he sent off to Dateline for a free 
computer test. He joined stra¬ 
ight away — some months 
before Susan — and quickly got 
his first list of six names. It was 
then that his courage deserted 
him a little, and he just could 
not bring himself to telephone 
any of the girls on the list. 
Fortunately, girls started 
ringing him! 

it began from there,' he 
said. ‘Once girls started 
contacting me, I was able to 
telephone the ones who 
appeared on my list. I was 
nervous, of course, but when I 
started talking I got on fine.' 

7/ they sound nice , 
they look nice 

Susan, in the meantime, 
had joined Dateline.‘I met 
one man but that first date 
wasn’t too successful, so I 
moved on to the next name on 
my list which was John’s.' 
‘When I spoke to him he 
sounded really nice,’ she said. 
‘To me, if they sound nice, they 
look nice!’ 


Susan and John agreed to 
meet and the following week he 
picked her up from her flat and 
they went out to a local pub. it 
was a very enjoyable evening,' 
said John. ‘We couldn't stop 
talking, and we haven't 
stopped since!' 

After her initial shyness, 
Susan too began to enjoy 
herself, i liked John as soon as 
I saw him,' she said. He looked 
just the type I wanted — he 
spoke nicely, he had good 
manners and a good 
personality.' The couple 
decided they very much wanted 
to see each other again and in 
fact arranged to the meet the 
follow ing evening, I asked if it 
would be all right if I came to 
see her tomorrow and she said 
Any time you want to'. Since 
then we have seen each other 
virtually every night!' 

Susan knew almost 
immediately that she liked 
John a lot. ‘But within two 
weeks I knew he was the one 
for me,* she said, smiling. John 
took a little longer — about five 
weeks! ‘Really we clicked 
almost straightaway. We 


managed to communicate so 
well and we always seemed to 
know what the other was 
thinking.' 

Within two months 
John had proposed to Susan 
and she accepted without 
hesitation. Their formal 
engagement and marriage will 
take place later in the year. 

We've got a dale in mind for 
the wedding,' admitted John, 


‘but we're not revealing it yet 
because I’m a bit broke!’ 

And how is that friend of 
Susan's, who originally recom¬ 
mended her to Dateline, get¬ 
ting on with his membership? 
‘When he first found out about 
the engagement I think he was 
a bit jealous,’she said, ‘but he’s 
now met someone through 
Dateline and they’re getting 
engaged as well!' 


START HERE 

Do you consider yourself 

Shy 

Extrovert 
Adventurous 
Family type 
Clothes-conscious 


tf you would like to be one of the many thousands of people nationwide who have 
been enjoying a new social life, and finding love and happiness through Dateline, 
complete the simple questionnaire below. We will send you confidentially and 
completely free, full details about Dateline and how it works, and details ofjust one of 
the Dateline members who are compatible with you. Send to: 

Dateline Computer Dating, 23 Abingdon Rd ., London W8. Tel: 01-938 1011. 


FREE: Computer Test to Find Your Ideal Partner. 

HI 1 am over seventeen and would like you to send me 

completely free and without obligation, a description of my 
ideal partner Plus a free full colour brochure and lots more 
information about Dateline I enclose two first class stamps 

Your sex putMorF Your Height ft. ins 
YourAge \rs Age you would like to meet VI in Max 

Christian Name___ 

Surname_ 


Generous 
Outdoor type 
Creative 
Practical 
Intellectual 


> Indicate which activities and interests you enjoy by placing 
‘ a 'V (one) in the appropriate box If you dislike a particular 
activity, write a 0 (nought) in the box If you have no 
preference, leave the column blank 




Pop music 


Politic: 

s 



Fashion 


Classic 

al music 



Pubs 


Art/Literature 



Sport 


Live' i 

theatre 



Pets 


Science or technology 



Folk music 


Creative writinu/paintinii 



Jazz 


Poetry 




Travelling 


Philosophy/Psychology/Sociology 



Cinema 


History/Archaeology 



Good food 


Conversation 


Address 


Nationality 

Occupation 


* Religion_ 


Send today to: 
Dateline, Dept PCA 
23/25 Abingdon Rd 
^ London W.8. 
mw oi-938 ioiiy 


PCW67 






































WREN 

EXECUTIVE SYSTEM 



'An outstanding machine, I do not know 
of anything that can do as much as the 
Wren does, even at twice the price" 
Practical Computing, June '84 

"Sets out to be all things to all men and 
astonishingly it seems to have succeeded" 
Personal Computer World, April '84 

'A real bargain" "A wealth of facilities" 
Computer Answers, May '84 

Transam designed the Wren Executive 
System, and we are justifiably proud of 
the reception it has received. 

Our special Wren service includes: 

♦ Fast delivery from our central London 
depot. 

♦ Demonstrations in our new West End 
showroom. 

♦ A wide selection of peripherals. 

♦ A complete installation and 
commissioning service. 

♦ In-house training from our own 
experts. 

♦ Sales and technical hotline. 



■ THE TECHNOLOGY YOU WANT ► THE ADVICE YOU NEED ■ 


68PCW 







































£ 



This is all yon need 
te pay for onr new 
Apple compatible 

disk drive 




□ Please send me the Vergecourt 5y 4 " Disk Drive. □ Please send me further information on the Vergecourt Disk Drive 

□ I enclose cheque £129 + £2.50 pp + £19.73 VAT Total £151 23 

□ Please debit my Access/Visa/Am Ex/Diners Club Card No. 


NAME 

ADDRESS 


COMPANY 


TEL: 


VERGECOURT LTD 


Lyndean House. 43/46 Queens Rd 
Brighton, East Sussex BN1 3XB 


Tel 0273/728551 
Telex 877083 VERGCT 




















Without the right 
program your 
computer could 
take a dim view 
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If your brand new, super¬ 
intendent,, electronic brain appears 
decidedly thick, it’s probably not 
to blame. A computer is just a box of 
circuits. It’s the program that makes 
it a box of tricks. Some programs are 
so inadequate they would make any 
computer look moronic. Others are 
far too complicated for the needs of 
the user and become uncontrollable 
monsters. 

You’ll be glad to know that Sage 
keep things simple, but effective. 

Our fully-integrated, one-diskette 
programs are easy-to-learn and use, 
yet cover (‘very accounting function. 
From invoicing to final accounts, 
it’s all there! 

Sage is available on most CP/M, 
MS-DOS and PC-DOS computers and 
has so far been implemented on over 
40 machines including Apple, 
Apricot, Fpson, IBM-PC, Philips, 
Sirius and Zenith. What’s more you 
can choose the program to suit your 
needs from four great-value options. 

• SAGE ACCOUNTS £375 

• SAGE PLUS £525 

• SAGE EXECUTIVE £695 

• PAYROLL £195 

Just return the coupon below and 
we’ll make sure your computer 
doesn’t end up standing in the corner. 

□ Please send me your PCW4j 

explanatory brochure. 

□ Please arrange for me to have 

1 a demonstration. ' 

I do not yet own a computer. 

I I have a.computer. 

I * Delete as appropriate. . 

Name. 1 

I Position . I 

Company . 

Address . 


Tel: 



Business Software' 


SAGKSOFT MMITKD, NKI IIOI SK, RRGKNT GKNTRK 
NEWCASTLE 11PON TYNE NE3 3IXS 
Telephone 091 284 7077 Telex 53623 SAGKSLG 


J 


70PCW 
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SEE OVER FOR DISKINGS 4-HOUR EXPERIENCE 


LASTS FOREVER 
















































MEMOREX 


DISKING NEWS 

We ship the worlds’ best diskettes FASTER than anybody. We ALWAYS enclose a VAT invoice and current price list. It’s 
not “Yes sir we’re expecting delivery in 4-6 weeks’’ or “Please allow 28 days for delivery” - What rubbish we put up with in 
the U K.?! Just ring another company in this magazine - we did. We purchased a modem advertised on another page - two 
months later we’ve still no modem OR explanation, AND we can’t leave a message they’ve no answering machine 1 
EVERTHING you see in this ad. is ON THE SHELF NOW. We despatch within FOUR working hours or we’ll ship FREE!! 
Write or call (24 hrs) for our general price list. Coming soon - The new Microdisk SEE 10 library box PLUS Disking Business 
Diskettes - They’ll blow your mind. 


FREE wrtti EVERY ten-pack of diskettes from DISKING 
SEE 10 LIBRARY BOX 



The award winning device for storing and displaying ten diskettes Available 
individually at €2.50 exc VAT see under Diskette Storage' 

PLUS 

DISKING COLOUR CODERS 



DISKING 

SUPER PROMOTION 
FREE CLOCK 
VALUE £8.95 



With every TWO Ten-Packs’ of ANY 3 '2 ". 5' + ' or 8 disks by Verbatim 
Memorex. Dysan or Maxell purchased at these prices we will pack a Super 
Disking Calendar Clock worth C8 95 absolutely FREE 

Order four Ten-Packs and you will receive two Calendar Clocks and so on 

'Excluding diskettes purchased from bargain corner All FREE offers are 
subject to availability 


A multicoloured pack of ten fibre tipped pens for colour coding your diskette 
labels available individually at 49p per pack of ten exc VAT 



MEMORY EXCELLENCE 

Memorex diskettes are everyones favourite and work well in ALL computer 
systems. 


5' a INCH DISKETTES 

Certified for single OR double density and with hub ring reinforcement 


PRICES EXC VAT 10-40 

3481 S/S 48 tpi *1 90 

3491 D'S 48 tpi 27 90 

3504 S/S 96 tpi 27 90 

3501 D/S 96 tpi 35 90 


48 tpi suitable for 35 or 40 track operation 
96 tpi suitable for 77 or 80 track operation 
10 and 16 Hard Sector available at same prices 


50-90 

20 90 
26 90. 
26 90 
34 90 


MEMOREX 3’ 2 ” MICRODISKS - HERE AT LAST' 

PRICES EXC VAT 10-40 50-90 

6100 S 'Sided 42 90 4190 

0.5M Byte rating auto shutter 
3' 2 " library boxes coming soon 


100 

19 90 
25 90 
25 90 
33 90 


100 

40 90 


FREE 



To celebrate three successful years with Memorex we are giving away a 
Memorex C-90 cassette tape with every ten-pack of Memorex floppies This 
offer does not affect any of our other promotions, and is in adition to them 



DISKING Means 

Business 


DISKETTE STORAGE 



NEW DISKING SWING LID BOX for 60 

minidisks, comes with keys, dividers 
tags and even built in carrying handles. 
At our price the best value around - 
Recommended Price £22.50 


D.S.L.B. -£17.90 

buy3and get fourth one free. Post & Packingat4 unit rate. 


SEE 10 LIBRARY BOX Free with every pack of 
ten diskettes this superb storage device keeps 
dust out yet enables instant selection. 



ABA Lockable diskette storage come in two sizes for each of 
the minidisks and 8” disks. They hold either 40 or 80 diskettes 



1 


Part No 

Description 

Price 




M35 

40 minidisk capacity 

14.90 




M85 

80 minidisk capacity 

18.90 

Part No. 

Description 

Price 

F40 

40 8” diskette capacity 

18 90 

SEE 10 

Library Box 

2.50 




LB8 

Library Box (not SEE 10 design) 

3 00 





DISKETTE ACCESSORIES 


‘PERFECT DATA’ CLEANING KIT 

The one that really works well in ALL drives get it now before the gremlins 
strike 



Part No Description Price 

CK5 For 5 '4 ' disk drives 14 90 

CK 8 For 8 diskdrives 14 90 


5 V 4 ” DISKING SUPERMAILERS 

Very rigid copyright design, takes up to 4 disks 


Part No 

DSM 



DISKING DISKWRITERS 

Packed in 25's and sold in 50's, these superb blue or black pens are 100% safe 
for use on diskette labels. Please stale ink colour when ordering 



Part No Description Price 

DW 50-pack Diskwriters 9 90 


5V4” or 3V2” DISKETTES 
1 -2 packs each pack at 95p 
3-5 packs each pack at 75p 
6-9 packs each pack at 60p 
10+ packs POST FREE 

5V4” CLEANING KITS 
same as 5V* ” diskettes 


U.K. SHIPPING RATES INC. INS. BUT EXC VAT 


5!/4 m SEE 10 LIBRARY BOXES 
1 -4 off at 40p each 

5- 9 off at 30p each 
10+ off at 20p each 

8” DISKETTES 

1 -2 packs each pack at 1 60 
3-5 packs each pack at 1.20 

6- 9 packs each pack at 90p 
10+ packs POST FREE 


8" CLEANING KITS 
same as 8” diskettes 

8" LIBRARY BOXES 
1 -4 off at 60p each 
5-9 off at 45p each 
10+ off at 30p each 

DISKING SUPERMAILERS 
100-pack 3.00 


LOCKABLE STORAGE (all versions) 
1 off 2.00 each 
2-7 off 1 30 each 
8-<- off POST FREE 

DISKING COLOUR CODERS 
25p each - 5+ POST FREE 

DISKING DISKWRITERS 
50-pack 1 00 













































DYSAN - THE THE DISCERNING 

With new lower prices Dysans impeccable reputation is now a genuine 
bargain 


5V 4 INCH DISKETTES 

Certified for Single OR Double Density 48 tpi with Hub Ring reinforcement 


PRICES EXC 

VAT 


10-40 

50-90 

100 

104/ID 

S/S 

48 

tpi 

1 23 90 

22 90 

21 90 

104/2D 

D/S 

48 

tpi 

34 90 

33 90 

32 90 

204/1D 

s/s 

96 

tpi 

34 90 

33 90 

32 90 

204/2D 

D/S 

96 

tpi 

42 90 

41 90 

40 90 


maxeii 



MAXWELL - THE GOLD STANDARD 

Maxell's very high quality control ensures all standards are met and surpassed 

5’ 4 INCH DISKETTES 

Certified for Single OR Double Density All with Hub Ring reinforcement 


PRICES EXC VAT 



10 

1-40 

50-90 

100 

MD1-D 

S/S 

48 

tpi 


24 

1 90 

23 90 

22 90 

MD2-D 

D/S 

48 

tpi 


32 

' 90 

31 90 

30 90 

MD1-DD 

s/s 

96 

tpi 


32 90 

31 90 

30 90 

MD2-DD 

D/S 

96 

tpi 


42 90 

41 90 

40 90 

MD2-HD 

D/S 

1 6MByte 

59 00 

56 00 

53 00 


Verbatim 



DATALIFE - FIVE YEAR WARRANTY 

The world market leaders with perfect data retention time after time - for a 

lifetime 


5% INCH DISKETTES 

Certified for single OR double density and with hub ring reinforcement 


PRICES EXC VAT 


10-40 

50-90 

100 

MD525 

s/s 

48 

tpi 

22 90 

21 90 

20 90 

MD550 

D/S 

48 

tpi 

29 90 

28 90 

27 90 

MD577 

s/s 

96 

tpi 

28 90 

27 90 

26 90 

MD557 

D/S 

96 

tpi 

36 90 

35 90 

34 90 


48 tpi suitable for 35 or 40 track operation 
96 tpi suitable for 77 or 80 track operation 
10 and 16 Hard Sector available at same prices 

8 INCH DISKETTES 
PRICES EXC VAT 10-40 

3740/ID S/S D/Dens 32 90 

3740/2D D/S D/Dens 40 90 

32 Hard Sector available at same prices 


50-90 

31 90 
39 90 


100 

30 90 
38 90 


48 tpi suitable for 35 or 4Q track operation 
96 tpi suitable for 77 or 80 track operation 

8 INCH DISKETTES 

PRICES EXC VAT 10-40 

FD1-128 S/S S/Dens 29 90 

FD1-1XD S/S D/Dens 34 90 

FD2-XDD D/S D/Dens 39 90 


20-M BYTE HARD DISKS FOR YOUR MICRO 



5-MB 

10-MB 

15-MB 

20-MB 

Part No 

Prices exc VAT 

DS505 

DS510 

DS515 

DS520 

APPLE II 

1190 00 

1290 00 

1390 00 

1490 00 

IBM-PC 

1290 00 

1390 00 

1490 00 

1590 00 

SIRIUS/VICT 

1190 00 

1290 00 

1390 00 

1490 00 

EPSON QX10 

1190 00 

1290 00 

1390 00 

1490.00 

DEC LSI 11 

1390 00 

1490 00 

1590 00 

1690 00 

Z80 System 

1190 00 

1290 00 

1390 00 

1490 00 

Si 00 System 

1290 00 1390 00 1490 00 

Slaves may be added at these lower prices 

1590 00 


990 00 

1090 00 

1190 00 

1290 00 


Complete with intelligent controller host adaptor power supply unit fan 
cabling, software and User Manual Free delivery in the UK 


48 tpi suitable for 35 or 40 track operation 
96 tpi suitable for 77 or 80 track operation 
10 & 16 Hard Sector available at same prices 


50-90 100 PRICES EXC VAT 

28 90 27 90 FD34-9000S/S S/Dens 

33 90 32 90 FD34-8000S/S D/Dens 

38 90 37 90 DD34-4001 D/S D/Dens 

——— ^ ——— ^^ — ^^^fard^eooj^vaiUt)U> at same ori< 


8 INCH DISKETTES 
10-40 

31 90 
31 90 
36 90 


ice 



DISKING INTERNATIONAL 

FREEPOST 

LIPHOOK 

HAMPSHIRE 

GU30 7BR 

UNITED KINGDOM 


How to Contact 
By Telephone 
By Telex 
By Prestel 
By FAX 


DISKING 
(0428)722563 
858623 TelburG 
Page 2477310 
(0252)721521 


OFFICIAL GOVERNMENT ORDERS WELCOME 

We supply all Government bodies including Schools Universities Colleges 
Hospitals the Utilities Research Establishments Armed Forces the Ministries 
and Local Authorities world-wide We will despatch within 4 (YES 4) working 
hours from receipt of your official order number received either by post or by 
telephone and all orders are nandled in the.strictest confidence and to the 
letter All other customers cheques with order please payable to DISKING If 
you are a large establishment and cannot raise cheques without an invoice 
please post or telephone us your order and we will send a pro-forma invoice by 
return for your accounts department to pay against 


CREDIT CARD ORDERS 


FIRST CLASS RATES 

EXC VAT 5'«” 8' 

First Ten-Pack 2 00 2 50 

2nd and subsequent Ten-Pack 150 2 00 


TRADE CORNER 
FREE AEROPLANE 

Don t keep sitting there in front of your VDU get outside and fly our aeroplane 
Just call and ask for your flier and we ll send you our latest trade pack with 
prices special offers and sample unlabelled diskette and mailer We ll also 
enclose a DPC application form telling you how to buy at our 10 000 prices yet 
order only in 50's 


BARGAIN CORNER 

5V 4 " SUPERLUXE DISK LIBRARIES 

Diskette binders at £4 90 each (normally £9 90) p&p 50p each 10 * post free 
5V«" DISKETTES 

Supplied in a FREE SEE 10 library box 

PRICES EXC VAT 10-40 50-90 100* 

S/S 48 tpi Diskettes 13 90 12 90 11 90 

D/S 48 tpi Diskettes 20 90 19 90 18 90 

Don't be fooled these diskettes are brand new and come with our normal full 
money-back guarantee They are mostly non hub ring labelled or unlabelled 
BASF Dysan Rhone Poulenc Memorex etc where the boxes have had the 
cellophane removed We are even supplying them in a FREE SEE 10 library 
box" At these prices you can't lose - Hurry' 


All orders left on the answering machine qualify for a FREE Disking Logobug to 
Stick on your computer 

You may call 365 days a year 24 hours a day and you may speak for as long as 
you like when you leave the following details 

1 Day-time telephone number 

2 Cardholder Name 8 Address 

3 Delivery/Invoice Address if different 

4 Your credit card number 

5 Part nos and quantity of your order 

6 Normal or First Class post 


we welcome Access (Masterchargel Barclaycard tVISA) and Diners Club 
International and there is NO credit card surcharge Alternatively you may write 
your C/card No on your order 

You may leave the rest to US!' 


URGENT ORDERS 

If you're posting your order omit the word FREEPOST from our address and 
use our normal post code GU30 7EJ and do not forget to stamp it First Class If 
you are telephoning your order please make it clear that you wish to pay for youi 
goods to be sent to you by First Class F'ost 


| To* DISKING 

FREEPOST, Liphook, Hants,GU30 7BR.U K j 

Qty 

Description 

Price exc VAT 











Total Goods Value exc VAT ' 

Total Delivery and insurance i 

Sub Total exc VAT [ 

VAT ! 

Value of cheque payable to Disking 

NAME 


] ADDRESS 


TEL NO: 

j Or please charge my credit card No 

| E3S 

| Access .VISA { 

i Diners Cards Welcome i 


































BBC MICRO 



There’s much more to show. 
So this summer we go to a 
new home - to give us much 
more room to show it all! 



Alexandra Palace, London, Thursday to Sunday, July 19 to 22 


You must see for yourself all the rapid 
developments in the ever-expanding 

world of the Electron 
and BBC Micro! 


MONEY SAVING OFFERS 


School & College Groups: Only £1 per student if 
booked in advance. Send cheque (payable to Database 
Publications) and SAE to: 

Electron & BBC Micro User Show, 68 Chester Road, 
Hazel Grove, Stockport SK7 5NY. Tel: 061-456 8383. 
(Valid for minimum of 10people). 

Travel & Hotel Offer Cut price rail tickets and 
reduced London hotel rates. Contact: Travel Offer, 

PO Box 1, St Albans AL1 4ED with SAE or 
Tel: St Albans 34475 quoting The Electron & BBC 
Micro User Show. 



This voucher is worth £1 per person 
off the normal admission price of 
£3 (adults) and £2 (children) 

(Valid for a maximum of 4 people) 

Electron & BBC Micro User Show 

10am 6pm, Thursday, 19 July 
10am - 6pm, Friday, 20 July 
10am - 6pm, Saturday, 21 July 
10am - 4pm, Sunday, 22 July 




Alexandra Palace 
Wood Green, London N22 


★ SEE the latest software - hundreds 
of new games, educational and 
business programs. 

★ SEE all the latest add-ons - never 
before have so many exciting new 
peripherals been launched. 

★SEE all the latest techniques - and 
get free advice from our team of 
experts, writers and programmers. 

★Make a note in your diary - NOW! 






















NO OTHER 

PERSONAL COMPUTER 
OFFERS YOU SO MUCH 
FOR SO LITTLE! 



There’s a Kaypro computer to suit you! 

Choose from our range of portable personal micros which all 
offer a unique value-for-money’ package plus at least £ 1.500-worth of 
bundled software FREE. Just take away your kaypro and start teaching 
yourself w ith our FREE ATI training package loan scheme. 

Contact 

NORTH HERTS BUSINESS SERVICES 

9 Cloisters Road, Letchworth, Herts 


Tel: (04626) 73832 


XHMER 


NEW SHOP 
NOW OPEN 
AT 

71 EAST STREET 
BRIGHTON 

Tel: 0273 728681 

Wide range of Home computers 
plus Epson, PX-8, HX-20, 
QX-10, Sanyo 555, Wren, 
Kaypro, Xtra. 




vM. 




&/ 


duttpde you. to buy, (JaaJuty 
boa/ufa at emtitufy bbou pbc&s, wit$ 
ym/uwteed deflate^, backed by* a frdU'yem wamwtg,. 


New for Apricot! 

# 

r If ° 

T T adi 


256K RAM CARD 
EXPANDABLE TO 640K 


Not just another ordinary RAM card, but 
one that has unique expandibility. This latest 
addition to our growing SimonCard range can be 
used with either 64K or 256K dynamic RAM chips at the 
flick of a switch, which means you will only need to use up 
one precious slot in your Apricot for all your memory 
requirements, since our SimonCard starts at 256K and 
expands up to 640K, giving the maximum available system 
memory on Apricot of 896K To upgrade from 256K to 640K 
is easy! 16 of the 64K chips are replaced by 256K chips 
and and if you send your SimonCard back to us for the 
upgrade we will part exchange your redundant 64K 
chips for the 256K chips. Prices start at £299 for the 256K 
version. MS-DOS RAM di^k software available 


IBM PC & XT 

RAM boards with asynchronous serial port 
All boards expandable to 256K 


64 K + £180 
192K + £275 

SIRIUS 

MS-DOS RAM disc software available 


All boards expandable 
to 384K 



128K + £225 
256K + £320 


^cippkzH&He 

Interfaces complete 
4ft cable & connector 



All of the above boards are of the highest quality 
made with the very best components. They come 
with comprehensive manuals for easy and safe 
installation. 

All prices are exclusive of VAT and postage and 
packing. 


64K D RAMS 
CALL 


GENEROUS DEALER DISCOUNTS AVAILABLE 
ON ALL BOARDS 


SIMON COMPUTERS LTD 

28 Lower Addiscombe Road, 

Croydon 

Surrey CR0 6AA 

England 

Tel 01-680 4646 


DESIGNERS AND SUPPLIERS OF QUALITY 
MICROCOMPUTER BOARDS 



PCW75 


































At the Byteshops we’ve helped 
countless companies of all sizes 
improve their efficiency by the 
introduction of microcomputers. 
Generally these are required to perform 
routine business tasks - but, however 
similar the application, we invariably find 
that no two customers have exactly the same 
requirements. When you come to the Byteshop, you’ll 
find that we are far more interested in finding out what 
jobs you require the computer to do both now and in the future. We 
then tailor a complete system including not only the hardware but the 
software, and the peripherals to meet your individual needs. We 


believe this is the only sensible way to sell computers. Many people talk 
about providing solutions, but it’s often painfully evident that the 
customers problems only begin with a visit to his/her local computer 
supplier. We don’t subscribe to the view that our role ends when we’ve 
made a sale or completed an installation. We’re totally committed to 
after sales service and we’re always happy to advise you on all aspects 
of running your systems. We can even help with staff training for 
example and provide a range of sensible maintenance plans to ensure 
your systems keep working. On this spread you’ll find a number of 
“Typical Ready To Run” systems which will serve to give you an idea of 
comparative costs. However we won’t sell one to you - unless you force 
us-without asking a few questions first! 



HOW NABISCO RE APE 
THE BENEFIT WITH 
IBM PC’s. 

Ritz Crackers, Shredded Wheat, Jacob’s Club and Cream Crackers are 
just some of the brands that have made Nabisco one of the world’s 
celebrated producers of biscuits and breakfast cereals. Nabisco 
(Liverpool) were keen to show that the IBM PC could be used to support 
certain functions and contacted Byteshop Manchester as the leading 
IBM Authorised Dealer in the area. In conjunction with Byteshop staff, 
Nabisco were able to evaluate a number of leading software packages on 
the PC including Lotus 1.2.3.- Integrated Spreadsheet 
& Information Management package, dBASE II- 
Database Management and Multi-Mate- 
Word Processing. Applications covered include 
factory information systems, budgeting, financial 
planning and both expenditure monitoring, and 
micro appreciation for the company’s training 
programmes. Initially time savings were not 
dramatic as the staff had to be trained and 
become familiar with the new technology, but now Sjg 
the benefits are being reaped and functions are 
being tackled that would have been far too time 
consuming without computers. Nabisco rated the 
advice they received from Byteshop as “ .. excellent”. 


SPOTLIGHT 

MANCHESTER 



Train commuters to Manchester will 
probably be aware of the location of the 
Byteshop Manchester already, but for 
those not in that category, our store can 
be found on the Approach to Piccadilly 
Station. The Byteshop has been in 
Manchester for the past five years and 
Manager Robin Pimlott has gathered 
around him a highly experienced team 
of DP Professionals. They will be 
pleased to arrange a demonstration 
from the wide range of micros in stock. 
Give them a call on 061-236 4737. 


microserve 


PROGRAMMERS 
CORNER 

Wide selection of 
programming languages, plus 
utilities and tools from Microsoft, 
Digital Research, Microfocus : 
Xitan and Pulsar, incl. Basic 
Fortran, Cobol, Pascal 
Assembler, 

C&PL1 


An integral part of the Byteshops, 
Microserve provides a complete 
range of servicing and maintenance 
plans nationwide for computers 
such as the IBM PC and 
Communicator plus peripherals 
from Epson, Anadex,Qume, Wyse ^ 
and Volkercraig. ‘Microsure’ -our | ( 
speedy nationwide on site 
maintenance contract for a ‘once only’ 
annual fee. 


‘Microswap’ -component exchange 
service. ‘Micromend’ - workshop 
repair and up grades. ‘Microcall’ -on 
site maintenance and repair charged 
on a time and materials basis. 
‘Microtrain’ - runs product training 
courses for your own service engineers. 
Call into your local Byteshop for further 
details or ’phone 0480 215005 for a 
Microserve 
Information 
Pack. 


At a pta/iee Computer ChecM/tt 


BBC 1 Act 
Model B ' Apricot 


IBM 


Comart 


PC/XT Communicator 



Colour graphics 
Multiuser 
Hard disk storage 
Upgradeable 
Expandable 
Communications 
Transportable 
Networking 

COMART COMMUNICATOR 

Comart Communicator multi-user systems have expandability built in 
and are the most cost-effective way of sharing computer power amongst 
your staff. You can start with a Communicator system to suit your current 
requirements- up to nine people can share-and simply add new 
terminals as you grow. A considerable saving over buying a complete new 
computer each time. The Communicator’s modularity also means you 
can add-in extra capacity and add-on storage back-up units to keep pace 
with your future needs. The Communicator now offers the superb BOS 
operating system ensuring access to a wide range of top quality 
Commercial, Accounting and Office software. You can also specify 
versions featuring DR’s very latest operating system, Concurrent CP/M, 
which allows full multi-tasking facilities for up to four different functions 
supporting up to eight work stations. 

available inc. BOS Accounting and 
Office applications... .5495.00 ex. VAT 

COMMUNICATOR 5-USER 
SYSTEM 

COMPLETE SYSTEM FROM £2119 
PERUSER 

Communicator CP1525M as above 
plus 5xWY50 Display Terminals, 
Anadex 9625B dot matrix printer, inc. 
all cables. 10595.00 ex. VAT 

5-USER COMMUNICATOR 
MULTIPROCESSING/ 
MULTI-USER SYSTEM 
COMPLETE SYSTEM FROM £1800 
PER USER* 

This allows each user to have their own 
dedicated Z80A processor and 64K b 
of memory while sharing printer 
facilities and data from common disk 
storage. So two users, for example, 
could be running word processing, one 
accessing databases, one updating a 
sales ledger, while the fifth is preparing 
budgets using a financial planning 
package. 

Communicator CP520 MP 5 user 
Multi-Processing System 

.5995.00 ex. VAT 

* To include 5 x WY50 Display Terminals 
and all cables. 9,095.00 ex. VAT 


THE BYTES* 


■iKinTiTT: 



COMMUNICATOR MULTI¬ 
USER BUSINESS SYSTEM 
Communicator CP1525M 16 bit 

512Kb RAM, lx 179Kb floppy disk 
drive & lx20Mb hard disk, with 
MBOS multi-user operating system 
allowing up to 5 users with 
comprehensive range of top software 



ACT APRICOT 

Already an outstanding success, 
the transportable Apricot offers 
a comprehensive specification 
at very low cost, making it a 
perfect system for the small 
businessman. The Xi modelsoffer 
the advantages of Winchester 
disks in their most compact size 
yet-the revolutionary 3V2" disk. 

Benefits include faster access to 
information and less susceptibility 
of damage to disk & data. 

Features include a ‘mouse trap’, 

256K byte memory expandable 
to768Kband Sony 3.5" disk 
drives offering 315Kb of storage 
each plus Apricots' unique 
‘Microscreen’facility. New 12" 
screen is an optional extra for all 
models at a cost of £100. Included 
in the price are three operating 
systems MS/DOS 2.0, CP/M-86 +, 

Concurrent CP/M-86 together 
with Microsoft and Personal 
BASIC, Supercalc, Superplanner 



From 

1495.00 ex. 


VAT 


and Asynchronous File Transfer 
Software.* 

1495.00 ex. VAT 
1795.00 c/w twin 315Kb floppy 
disk drives & 9" monitor ex. VAT 
1995.00 c/w twin 720 Kb floppy 
disk drives & 9" monitor ex. VAT 
2695.00 c/w 5Mb hard disk & 
315Kbfloppydiskdrive & monitor 
ex. VAT. 

2995.00 c/w 10Mb hard disk & 
315Kbfloppy diskdrive & monitor 
ex. VAT * Subject to availability 


APRICOT BUSINESS SYSTEMS 


Financial Planning 

Apricot c/w Dual 315Kb Disk Drives & 
Monitor with SUPERCALC plus upgrade 
to SU PERCALC 2 together with 
Epson FX100160 CPS Dot Matrix 

Printer (£569). 2500.00 ex. VAT 

Word Processing 

Apricot c/w Dual 315Kb Disk Drives & 
Monitor, with WORDSTAR Word 
processingand Spelling Checker plus 
Epson RX80T- 100 CPS-Dot Matrix 
Printer (£279) for fast drafts and 
Brother HR15 letter quality DaisyWheel 

Printer (£455). 2980.00 ex. VAT 

Database Management 
Apricotxic/w5 Mb Hard Disk & 315Kb 


Floppy Disk Drive & Monitor with 
DBASE II plus Epson FX80 160CPS 
Dot Matrix Printer (£438) 

.3565.00 ex. VAT 

Small Business Accounts System 
Apricot xi c/w 10 Mb Hard Disk & 315 
Kb Floppy Disk Drive & Monitor plus 
PULSAR Sales, Purchase, Nominal 
Ledgers and Invoicing plus Epson 
FXIOOfast Dot Matrix Printer (£569) 

.4385.00 ex. VAT 

FREE Systems Implementation 
Course with every Apricot System 
purchased when you enrol for training 
at ACT Training Centres. 


76PCW 































































.SELLING 
©SOFTWARE 


O Lotus 1-2-3 - Remarkable 
integrated spreadsheet and 
information management package 
incorporating colour graphics for the 

IBM PC. 375.00 

Q dBASEII -Powerfuldatabase 
management and applications 
generator with optional graphics and 

development tools. 395.00 

O Supercalc 2-Sophisticated,easy 
to use financial spreadsheet for in 
depth analysis, modelling and 

forecasting. 195.00 

O WordStar -Most popular 
word processing program, easily 
integrated with Mailmerge, Spellstar, 
Star index and Supersort 

enhancements. 295.00 

O Pulsar Accounts - Complete 
integrated business accounting system 
includes sales, purchase, nominal 
ledgers, data analysis, stock control, 
invoicing and payroll -for Apricot and 

IBM PC.per module 195.00 

0 Supercalc3 -LatestSupercalc 

version with colour graphics. 295.00 

0 Multi-mate -New standard in fast, 
easy to use, function key driven 
wordprocessing for the IBM PC 

.330.00 

O Open Access -Exciting new 
integrated business package rivalling 
Lotus 123 with WR Database, comms 

and 3-D graphics. 450.00 

0 CBASIC- W idely used 
commercial programming language for 
business applications development, 

interpreter also available. 107.00 

(CP/M86.232.00) 


0 Friday -Personal file management 
package for the novice with quick and 

custom reporting. 195.00 

O Graphstat Up and coming 
statistics and colour graphics package 

for the IBM PC. 195.00 

0 Multiplan -Versatile electronic 

worksheet for the IBM PC. 183.00 

0 Cardbox -Simple to use data 
retrieval and information management 

tool. 155.00 

0 Level II Cobol- Mainframe level II 
compiler, well suited for new 
applications development: tools and 

utilities available. 965.00 

© Calcstar - Electronic spreadsheet 
and financial modelling program - 

integrates with Wordstar. 116.00 

0 Delta -Comprehensiveand 
sophisticated database program with 
‘3-D’file structures, links'to Lotus 123, 

Multiplan and Wordstar. 495.00 

0 BSTAM -Communications 
package for sending and receiving 
CP/M files over telephone lines. 133.00 
0 Flight simulator -Full colour 
game for both the novice and the 
potential fighter pilot on the IBM PC 

.37.00 

o Pascal MT + -Comprehensive 
integrated language for developing 

production quality software. 250.00 

. (CP/M86.429.00) 

© Infostar- Combines Datastarand 
Reportstar for data entry, retrieval, up 
dating and report generation.. . 295.00 
Prices include configuration on machines 
supplied by ourselves. We are totally 
committed to after sales service and future 
support. 


BBC FOR BUSINESS 

Particularly since the introduction 
of the Torch Z80 Disk Pack, we 
have been increasingly supplying 
the Model B as part of low cost 
business systems. With it’s 96Kb 
standard RAM, ergonomic design 
and proven reliability, it’s an ideal 
choice for any small business 
looking for an entry level system. 
More than that, its very 
compactness means that it can be 
transported home and used with 
the domestic TV. for work or play. 

LOW COST BUSINESS 
SYSTEM 

BBC Model B; 12" Monochrome 
Monitor; Epson RX80 FT Printer inc. 
Cable; Torch Z80 Disk Pack & Interface 
inc. Word Processing, Spread Sheet, 
Database & Basic Language Software 
.1599 ex. VAT 

FOR EDUCATION AND 
THE HOBBYIST 

We sell countless Model Bs into the 
educational sector and to the hobbyist. 
You can count on your local Byteshop 
for fast service and the very best 
support on the BBC. 



BBC Micro Model B. 347.00 

12" Monochrome Monitor. 115.00 

Microvitec 14" Colour Monitor inc. 

Cables. 215.00 

Cumana Disk Drives me. Format Disk 
Cable & Doc 

Single Disk Drive 100Kb. 189.00 

Dual Disk Drive 200Kb-345Kb 345.00 
Dual D/S Disk Drives 800Kb .. 469.00 
Torch Z80 Disk Pack inc. CP/M 
Compatible Op. System 96Kb RAM, 
Perfect Writer, Perfect Speller, Perfect 
Filer, Perfect Calc. PlusComanex 
Business Management Game and 

Torchnet Software. 730.00 

Disk Interface. 70.00 

Epson RX80 Printer 279.00 

BBC to Epson Cable. 24.00 

VARIOUS 

Selection of business, educational, 
graphics and games software available 

From. 3.50 

Selection of teach yourself BBC 
publications PRICES EX. VAT 


DISKETTES 

Full range of Dysan 5Vi", 

48 & 96 TPI soft & hard 
sectored single/double 
sided & double density 
diskettes plus8" IBM 
3740 format & PULSAR 
3V&" Microfloppies 
stocked. From £1.70ea. 
(Normally sold in boxes of 10) 


HERE YOU CAN COUNT 



Bavnuwham 

Biwjams 

The following are ‘one-off’s’ and available on a first 
come first served basis. 

Osborne Executive Computer 

(1495). ONLY 1000.00 

Epson MXFT III 80 Printer(389) . ONLY 250.00 
Acoustic Hood for Qume Printer/Sheet Feeder 

(390). ONLY 250.00 

Tecmar 5Mb Hard Disk Unit 

(2235). ONLY 775.00 

BYTESHOPS-PERFECT FOR 
BUSINESS’OF ALL SIZES 


Small 

Local, personal service 

Medium 

One stop shopping 

Large 

Nationwide support 


IBM/PC 

As one of the largest authorised 
IBM dealers in the country, you 
can come to us in complete 
confidence that we will not only 
sell you the basic machines but 
the software, peripherals 
and technical support you 
need to get the best out of 
them. The IBM PC’s versatility 
means that it’s equally at home in 
a small business or as a stand 
alone desk top in a large corporate 
company linked to a main frame. 
Should you require extra 
performanceorspeed,tnelBM 
PC XT is an obvious choice. 


IBM Dual 320K b Disk Drives, 64K b 
RAM, UK Keyboard and Screen 

1988 00 

IBM PC Dual 320K b Disk Drives 
128K b RAM, DOS 2.0 UK Keyboard 

and Screen. 2149.00 

IBM PC XT 1 x 320K b Floppy Disk 
plus 1 x 10 MB Hard Disk, 128Kb 


IBM STOCKS 

As leading IBM dealers. 


good allocation ol PC s 
Phone us first for our up I 
the minute stock position 



From 1988.00 ex. VAT 
RAM, ASYNCH COMMS, DOS2.0, 

UK Keyboard and Screen.4141.00 

IBM Colour Monitor plus Adapter Card 

.685.00 

IBM Printer inc. Cable.469.00 

Epson FX80 Printer inc. Cable478.00 
Epson FX100 Printer inc. Cable 

.599.00 

See Microserve panel for details of full 
maintenance and service facilities for 
the IBM PC/XT nationwide. 


PC/XT ADD-ON’S & ADD-IN’S 

Alloy PC-Backup - cartridge tape unit 
for backing up, storing and retrieving 

data from hard disk. 1,750.00 

Microvitec 1446 -14" colour monitor 

.495.00 

Expansion Unit 1-10 Mb hard disk 

unit for PC. 2,172.00 

Expansion Unit 2 -10 Mb hard disk 

unit for PC/XT. 1,978.00 

Tallgrass Datasave - 5Vi" hard disk 
mass storage unit with 6,12, 20 or 
35Mb capacity plus integral streamer 
tape cartridge backup..from 2,820.00 
Hercules Graphics Card - allows high 
resolution bit mapped graphics on 
monochrome display. 395.00 


AST Megaplus Card - includes 64 Kb 
RAM, 1 serial port plus clock/calendar 

+ RAM spooler software. 319.00 

AST 3780 Card & Software allows 
PC to communicate with m/f in bisynch 

protocol. 875.00 

AST 5251 Card & Software allows 
interactive m/f comms with IBM 

Systems 34, 36 & 38. 835.00 

PC Net Starter Kit - local area 
network allowing file and disk sharing 
plus optional electronic mail from 

1350.00 

PC Net Cards - to link additional 

terminals to network from. 675.00 

Quadram Cards -full range available 
inc. memory expansion & colour 
graphics from. 194.00 


IBM BUSINESS SYSTEMS 


Word Processing 

IBM PC, Multi Mate WP Package, c/w 
Brother HR15 18CPS DaisyWheel 
Printer (£455)-optional Single Sheet 
and continuous Stationery Feeders- 
and fast Epson RX80FT Dot Matrix 

printer (£319). 3310.00 ex. VAT 

Colour Spread Sheet 
I BM PC with 192K b RAM, LOTUS 123, 
IBM Colour Adapter Card & Monitor 
plus Epson FX100160CPS Dot Matrix 
Printer(£569)and HP7470 2 Pen 
Plotter (£893) for 10 colour 
graph/charts and overhead 

transparencies. 4275.00 ex. VAT 

6 pen plotter 1521.00 


Information Management 

IBM PC XT, 128Kb RAM, lOMbHard 
Disk Storage inc. DBASE II, Epson 
FX100160CPS Dot Matrix Printer 

(£569). 5145.00 ex. VAT 

Accounting System 
IBM PC XT 128Kb RAM, 10Mb Hard 
Disk Storage c/w PULSAR Sales, 
Purchase, Nominal Ledgers, Invoicing 
and Payroll Modules (£975) Anadex 
9625B Dot Matrix Printer (£1248) with 
enhanced, condensed, double pass 
modes. 6399.00 ex. VAT 


• All prices exclusive of VAT and quoted in £ 

1 sterling. 

• Prices shown are our standard published 
prices. Volume purchase prices available on 
request. 

• Account, leasing and HP facilities 
available for companies, educational 
establishments and local a uthoriti e s. 

• Barclaycard Visa and E2BI 

Access taken in payment. __J 

• Phone Mail Orders gladly accepted. 

Please contact nearest shop for PP & 
Delivery Rates (Regret no COD). 

• Prices and specifications correct at time of 
going to press, but are subject to change 
without notice E. & O.E. and are valid for the 
cover date life ofihis magazine (August ’84). 


• Whilst we carry a vast range of stock, we 
cannot guarantee that every item 
advertised will be available ineach shop. 

• Detailed quotations on request. 

• Shop opening hours 9-5.30, check 
individual shops for Saturday opening. 

• Products referred to are trademarks or reg. 
trademarks of the company of origin. 

• Byteshop Head Office: Grove House, Great 
North Road, Little Paxton, Cambs. PE194EL. 
Tel: 0480 218812 
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BUSINESS CENTRES 


LONDON 

173 Drummond St NW1 
Tel: 01-387 0505 
BIRMINGHAM 
94-96 Hurst Street, 

Tel: 021-622 3165 

Tel: 061-236 

Members of the ^ Comart Group of Companies 


GLASGOW 

266 St. Vincent Street, 
Tel: 041-2218202 
MANCHESTER 
11-12 Gateway House, 


Piccadilly Station Approach, 
-4737 


NOTTINGHAM 
92a Upper Parliament Street, 
Tel: 0602 470576 
SOUTHAMPTON 
23 Cumberland Place, 

Tel: 0703 334711 


BRISTOL New Sales office now open. Tel: 0272 290651 

PCW77 
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|fH T ALADDnrS‘ CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT) 


HARD DISK DRIVES 

jlly refurbished DIABLO/DRE series 30 2 5 Mb disk 
| DEC RK05, NOVA, TEXAS compatible 

Front load. Free stand or rack mount 
Exchangeable type (via lid removal) 
m«3029 PSU unit for 2 drives 
DIABLO/DRE 44-4000A/B 5 + 5 ex stock from 

1000's of spares for S30, 4000. 3200. HAWK ex stock 
F>1us in house repair, refurbishing service 
_ Call for details or quotation _ 

r EX STOCK IHTEGRATED CIRCUITS^ 

D8085AH-2 D8086 D8257-5 

D8202 D8271 AM2764-3DC 

74LS86 74LS112 74LS373 

7407 2102-6 4116-3 

CALL SALES OFFICE FOR PRICES 


COOLING FANS 

■ Keep your hot parts COOL and RELIABLE 
Iwith our range of BRAND NEW professional 
Icoolmg fans 

lETRI 99XUOI Dim. 92 x 92 x 25 mm 
I Miniature 240 v equipment fan complete with 
I finger guard £9.95. 

I GOULD JB-3AR Dim 3” x 3" x 2 5" compact 
I very quiet running 240 v operation NEW £6.95 
I BUHLER 69.11.22. 8-16 v DC micro 
I miniature reversible fan. Uses a brushless 
I servo motor for extremely high air flow, 

■ almost silent running and guaranteed 10,000 
I hr life Measures only 62 x 62 x 22 mm. 

■ Current cost £32 00 OUR PRICE ONLY 
I £12.95 complete with data. 

I MUFFIN-CENTAUR standard 4 x 4 x 1.25" 

I fan supplied tested EX EQUIPMENT 240 v at 
|C6.25 or 1 10 v at £4 95 or BRAND NEW 240v 
I at £ 10 50 1000's of other fans Ex Stock 
[Call for Details Post & Packing on all fans £1 6< 


HOT LIME DATA BASE 

DISTEL© 

E OF CHARGE dial up data 
and one off bargains 
baud, full duplex CCITT tones 

01-679 1888 


COMPUTER ‘CAB* 


THE ORIGINAL FREE OF CHARGE dial up data base 
1000's of stock items and one off bargains 
I ON LINE NOW - 300 baud, full duplex CCITT tones. 8 bit 
[ word, no parity 

MAINS FILTERS 

C ure those unnerving hang ups and data glitches caused 
by mams interference 

SD5A As recommended by 2 X81 news letter matchbox 
size up to 1000 watt load £5 95 

L2127 compact completely cased unit with 3 pin fitted 
socket Up to 750 watts_ ' £9 99 ^ 


TRANSTEL PRINTERS 


I EX NEWS SERVICE compact, quality built 
150 column matrix printer. Standard 5 bit 
I serial, BAUDOT CODE current loop inter- 
I face for connection to computer or radio 
I receiver via simple filter network to decode 
I and print most world-wide NEWS. TELEX 
I and RTTY services Supplied tested and in 
I good condition with data, large paper roll 
I and 50 and 75 baud xtals. ONLY £49.95 
LCarr. £6.00 


[TELETYPE ASR 33 

DATA I/O TERMINALS 

Industry standard combined ASCII 110 
baud printer, keyboard and 8 hole paper 
tape punch and reader. Standard RS232 
serial interface. Ideal as cheap hard copy 
unit or tape prep, for CNC and NC 
machines. TESTED and in good condition. 
Only£2J5. 00 floor stand 10.00 
Carr & Ins £1 5.60 


’£250 SUPC * WINTER SCOOP 

.8RJSS CENTRONICS 739-2 

N " The "Do Everything Printer" at a price that will 

NEVER be repeated Standard CENTRONICS 
parallel interface for direct connection to BBC, 
ORIC, DRAGON etc Superb pnnt qualitv with full 
pin addressable graphics and 4 type fonts plus 
i HIGH DEFINITION internal PROPORTIONAL SPACED 
" MODE for WORD PROCESSOR applications 80-132 
columns, single sheet, sprocket or roll paper handling plus 
much more Available ONLY from DISPLAY' ELECTRONICS 
at the ridiculous price of OMIT£199.00 + VAT Complete with 
full manual etc Limited quantity -Hurry while stocks last 
Options. Interface cable (specify) for BBC, OR1C, 
DRAGON or CENTRONICS 36 way pig £ 12 50 Spare ribbon 
£3.00 each BBC graphics screen dump utility program £860 
__ _^ Carriage and Ins. £ 10.00 + VAT 

GE TERM WINTER TDUAL 5” DISK DRIVES" 


All in one quality computer 
cabinet with integral switched 
mode PSU, Mams filtering, and twin fan cooling 
Originally made for the famous DEC PDP8 computer 
system costing thousands of pounds Made to run 24 
hours per day the PSU is fully screened and will deliver a 
massive +5v DC at 17 amps, +1 5v DC at 1 amp and -1 5v 
DC at 5 amps The complete unit is fully enclosed with 
removable top lid, filtering, trip switch. 'Power' and Run 
LEDs mounted on Ah front panel, rear cable entries, etc. 

I etc Units are in good but used condition - supplied for 
240v operation complete with full circuit and tech man 
Give your system that professional finish for only 
| C49 95 + Carr D:m 1 9" wide 1 6" deep 10.5" high 
Useable area 16"w 10.5"h 11 5”d 
i Also available LESS PSU, with FANS etc. Internal dim 
kl 9 "w. 16"d. 10.5”h £ 19 . 95 . Carriagfe & insurance £9 50. 



A massive purchase of these desk top 
printer -terminals enables us to offer you 
these quality 30 cps printers at a SUPER 
LOW PRICE against their original cost of 
over £ 1000 Unit comprises of full QWERTY, 
electronic keyboard and pnnter mech with 
print face similar to correspondence quality 
typewriter Variable forms tractor unit 
enables full width - up to 13.5" 120 column 
paper, upper - lower case, standard RS232 
serial interface, internal vertical and 
horizontal tab settings, standard ribbon 
adjustable baud rates quiet operation plus 
many other features Suppliea complete 
with manual Guaranteed working £/J0 00 or 
untested £15.00, optional floor stand £ 12 50 
Carr & Ins £10.00. j 


Current, quality, professional product of a 
major computer company, comprising 
2 x 40 track MPI or Shugart FULLY BBC 
COMPATIBLE single sided drives in a 
compact, attractively styled, grey ABS 
structured case with internal switched 
mode PSU. The PSU was intended to drive 
both drives and an intelligent Z80 controlled 
with over 70 ic’s. The controller has been 
removed leaving ample space and current 
on the +, -5, +1 2 and -12 supply for all 
your future expansion requirements. 
Supplied tested with 90 day guarantee in 
BRAND NEW condition with cable for BBC] 
micro Ex Stock at only£259.00 
+ £10.00 carr Limited Quantity Only 


BUDGET RANGE 

VIDEO MONITORS 

At a price YOU can afford, our range of EX 
EQUIPMENT video monitors defy 
competition!! All are for 240v working with 
standard composite video input. Units are 
pre tested and set for up to 80 col use on 
BBC micro. Even where MINOR screen 
burns MAY exist - normal data displays are 
unaffected __ . _ __ _ . __ 

1000 s SOLD TO DATE 

9” HITACHI very compact fully cased, dim. 
21 cm H x 21 cm W x 22cm D. Black and 
white screen £44.95 

1 2” KGM 320-321 . high bandwidth input, 
will display up to 132 columns x 25 lines. 
Housed in attractive fully enclosed 
brushed alloy case. B/W only £32.95 
GREEN screen £39.95 
24" KGM large screen black & white 
monitor fully enclosed in light alloy case. 
Ideal schools, shops, clubs etc. 

ONLY £55.00 

14" BRAND NEW Novex COLOUR type 
NCI 414-CL. Many exacting features such 
as RGB TTL and composite video input. 
GREEN TEXT key. internal speaker and 
audio amp. Even finished in BBC micro 
matchm^ol plus Fully guaranteed. 

Carriage and ins on ALL videos £10.00 


rl a 

[o 
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DATA MODEMS 

I Join the communications revolution with our 
I range of EX TELECOM data modems. Made to 
I most stringent spec ana designed to operate 
I for 24 hrs per day Units are made to the 
I CCITT tone spec With RS232 i/o levels via 
I a 25 way D skt Units are sold in a tested 
I and working condition with data Permission 
] may be required for connection to PO lines 

MODEM 2B “Hackers Special’’ fully fledged 

‘ .TWERorCALL 


up to 300 baud full duplex, ANSI 

-swEr ~ 


ER or 

modes AUTO ANSWER. Data i/o via 
I standard RS232 25 way D' socket Just 2 wire 
connection to comms line Ideal networks etc 
Complete with data tested, ready to run at a 

NEW SUPER LOW PRICE of OMIT£65 00 + 

| VAT + Carr 

MODEM 20-1 Compact unit for use with 

MICRONET PRESTEL or TELECOM GOLD 
etc 2 wire uirect connect 75 baud transmit 
1200 baud receive Data i/o via RS232 D 
socket Guaranteed working with data £49 95 
MODEM 20-2 same as 20-1 but 75 baud 
receive 1200 baud transmit El30 00 
TRANSDATA 307A 300 baud acoustic 
coupler RS232 i/o £95.00 
NEW DSL2123 Multi Standard modem 
selectable V21 300-300 bps, V23 75-1200, 

I V23 1 200-75 full duplex Or 1200-1200 half 
duplex modes Full auto answer via modem or 
CPU. LED status indicators CALL or ANS 
modes Switchable CCITT or BELL 103 & 

202 Housed in ABS case size only 2.5” x 8.5” 
x 9" £ 286.00 + VAT 

For further data or details on oiner EX STOCK 
^modems contact sales office 


Carriage on all modems £10.00 + VAT. 


PROFESSIONAl KEYBOARD OFFER 

An advantageous purchase of brand new surplus allows a great QWERTY, full travel, 
chassis keyboard offer at fractions of their ongmal costs 

ALPHAMERIC 7204/60 full ASCII 60 key, upper, lower + control key. parallel TTL 
output plus strobe Dim 1 2" x 6" +5 & -1 2 DC £39 50 

DEC LA34 Uncoded keyboard with 67 quality, GOLD normally open switches on 
standard X Y matrix Complete with 3 LED indicators & i/o cable - ideal micro 
_conyers^ns_gtc_pcb_DiMJ^_x_4_52£7»9S_ Carriage on keyboards £3 00 

THE BENEFITS OF INSUBANCE 

Almost four months ago, on the 29th of February 1984, we, DISPLAY 
ELECTRONICS were unfortunate enough to have a serious fire at our main 
location, reducing a substantial part of our stock, warehouse and offices to a pile of 
ashes and rubble. HOWEVER, we had seen the adverts about the “Benefits of 
Insurance" and some years ago had taken comprehensive insurance cover to 
protect against an event such as this. 

The day after the fire we did not even have a single pen to write with, to say nothing 
of the non existant showroom and burnt out warehouse with direct access to the 
stars via our now non existant roof!! 

The loss of stock and damage to the premises has resulted in losses in excess of 
£400,000 pounds in real money - no price can value time and effort. 

We are still, although working under great difficulties, VERY MUCH in business. 
We owe this to supreme efforts by all our staff - perhaps knowing their jobs could 
have been at stake, stock being located at several different locations, help from 
business colleagues and our bank. 

To these people, I say a very loud THANK YOU. 

To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance 
Companies who from the date of our fire have NOT even offered or paid A SINGLE 
PENNY in compensation or have not even offered an ounce of moral support 
To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance 
Companies who only answer our requests for help and information with “We are 
still looking at reports. . " I say “STRONG STUFF THIS INSURANCE????" 

David Fisher, Managing Director, DISPLAY ELECTRONICS, 


66% DISCOUNT 


ELECTRONIC 

COMPONENTS 

EQUIPMENT 


Due to our massive bulk purchasing programme which enables us to bring you the best possible 
bargains, we have thousands of 1C s. Transistors. Relays. Caps PC S s, Sub-assemblies. 
Switches, etc etc. surplus to our requirements. Because we don t have sufficient stocks of any 
one item to include in our ads we are packing all these items into the BARGAIN PARCEL OF A 
LIFETIME Thousands of components at giveaway prices 1 Guaranteed to be worth 
at least 3 times what you pay Unbeatable value 11 Sold by weight 

2 5kls £4.35 + pp £1 25 5kls £5.90 + £1 80 

1 Okls £/0 .25 + pp £2 25 20 kls£/750 + £4 75 


SEMICONDUCTOR 
‘GRAB RAGS’ 

Mixed Semis amazing value contents 
include transistors, digital, linear. I C s triacs. | 
diodes, bridge recs. etc etc All devices 
guaranteed brand new full spec with manu¬ 
facturer's markings, fully guaranteed. 

50+ £7 95 100+ £5 /5 
TTL 74 Series A gigantic purchase of an 
across the board" range of 74 TTL series 
1C s enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which two 
or three chips in the bag would nnormally 
cost to buy Fully guaranteed all I.C.'s full 
spec 1 00+ £4 90 200+ £12 30 300+ £19 50 


^ at.t. PPTCtjg PLUS VAT 



DEC CORNER 

BA11-MB3 5" Bax, PSU, LTC £385.00 
DH11-AD 16 x RS232 DMA 
interface 

DLV11 - J 4 x EIA interface 
DUP11 Sych. Serial data i/o 
DZ11 -B 8 line RS232 mux board 
LA36 Decwriter EIA or 20 ma loop £270.00 
LAXX-NW LAI80 RS232 serial interface 
and buffer option £130.00 

LAX34-AL LA34 tractor feed £85.00 

MSI 1-JP Unibus 32 kb Ram £80.00 
MS11-LB Unibus 128 kb Ram £450.00 
MSI 1-LD Unibus 256 kb Ram £850.00 
MSC4804 Qbus (Equiv MSV11 -L) 

256 kb £499.00 

PDP11 /05 Cpu, Ram, i/o, etc. £450.00 
PDP11/40 Cpu, 124k MMU £1850.00 
RT11 ver. 3B documentation kit £70.00 
RK05-J 2.5 Mb disk drives £650.00 

KL8JA PDP 8 async i/o £175.00 

MI8E PDP 8 Bootstrap option £75.00 

VT50 VDU and Keyboard - 
current loop £175 

10OO’s of EX STOCK spares for DEC 
PDP8. PDP8A, PD P11 systems & 
peripherals. Call for details. All types of 
Computer equipment and spares wanted 

for PROMPT CASH PAYMENT 


j 

\ 


All prices quoted are for U K. Mainland, paid cash with order in Pounds Stirling PL US VAT Minimum order value£2.00. MimmumCredit I 
Cardo rder£ 10.00 Minimum BONA FIDE account orders from Government depts^ Schools, Universities and established companies I 
£ 20.00 Where post and packing not indicated please ADD £ 1.00. + VAT Warehouse open Mon-Fri 9.30 - 5.30 Sat 10 1 5 - 5 301 
reserve the right to change prices and-specifications without notice. Trade, Bulk and Export enqumes welcome 


DISPLAY 

' . _Cl CrTOnNtrC. 32 Biggin Way, Upper Norwood, London SE19 3XF ,-, 

il LLLL I l\UI IIL-J Telephone 01-679 4414 Telex 27924 ® 
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BACKUP your troubles 

in your old CLIP bag! 


CLIP — Compressed Library Interchange Program 


CP/M CP/M-86 MS DOS MS DOS 2 0 £95. 




III 


• Backs up a Winchester 
on to floppies. 

• Compresses text or data to 
less than half size. 

• Large files can span multiple 
discs. 

• Selective backup or retrieval, on an 
inclusive or exclusive basis. 

CLIP has no equal in reputation, 
convenience, power or economy. 

CLIP comes standard with Winchester 
systems supplied by CIFER SYSTEMS, 
RESEARCH MACHINES and OLYMPIA. 


L!i 

CLIP offers effortless backup. 

You can prepare new commands using a 
question and answer routine. Then name 
each command for later use: to run it, the 
name is enough. 

*NEW* CLIP has its own menu, with seven 
prepared commands. Customise the 
commands if you wish, or edit the menu text 
with a word processor. Or keep the standard 
forms. All your housekeeping — 
save/restore/review — by pressing two keys. 
Put a CLIP in your Winchester now! 


o 


All prices excl. VAT, post free in U.K. 
Most popular disc formats from stock. 

KEELE CODES LTD 

University of Keele, Keele, Staffordshire, U.K. Tel: [0782] 629221 Telex: 36113 
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MICROCOMPUTER RENTAL 


From Micro-Rent, Britain's top-value specialist in microcomputer rental. 

• Try before you buy 

• Flexible terms to suit your needs 

• immediate delivery of all these 
models 

• no capital outlay 

Micro-Rent is Britain's top-value 
microcomputer rental specialist. You 
can hire on a short-term basis, try the 
leading machines fully in your own 
business before deciding which one is 
the right choice for your particular 
needs. 

Micro-Rent is completely 
independent of any manufacturer, 
and offers expert impartial advice on 
all aspects of microcomputer use. 

CALL TODAY 01-607 8797 

•Prices quoted are based on 3-month rental, excluding vat. 



M« 


MICRO RENT 


127 Cloudesley Road, London, N1 


PCW79 

































































A year ago software was 


nothing like 


1984 marks the advent of the new age of database software. The kind of software that executives can really work 

with - to get the right information at the right time. 

Your staff will really enjoy using DELTA. They’ll be able to create their own records, for any pne of a thousand 
myriad uses. Imagine having ALL the vital information about your business stored on disk - from contracts to car 
fleet records, club records to currency exchanges, customer records to course bookings. Data on file can be 
added to or amended in seconds, and files searched and sorted at lightning speed. You’ll really be able to 
respond quickly and efficiently to changes in the business world, AND take positive action to maximise on 

whatever situation develops. 


PAYROLL NUMBER 
SURNAME 
CHRISTIAN NAMES 
HOME ADDRESS 1 
2 

3 

4 

HOME PHONE NO. 

N.l.NUMBER 
DATE OF BIRTH 
SEX 

MARITAL STATUS 
NO. CHILDREN 
NEXT OF KIN 
NEXT OF KIN PHONE 
JOINING DATE 
DEPARTMENT 
GRADE 

CURRENT SALARY 
JOB TITLE 
LANGUAGES 
O LEVELS 
A LEVELS 

FURTHER QUALIFICATIONS 
SPECIAL SKILLS 
HOBBIES 

CLUB MEMBERSHIP 
RELIGION 

TOTAL DAYS ILLNESS 
TOTAL DAYS OF HOLIDAY 


r 


REVIEW DATE 
JOB TITLE 
GRADE 
SALARY 


DELTA FILES CAN HAVE 

'MASTER' RECORDS & SUB-RECORDS. 


DELTA offers so many powerful functions. Each record can hold 
up to 90 lines of information, and DELTA has a special file 
structure where you can attach up to 32,000 sub-records to each 
‘master record’. This means that DELTA can grow with you - 
right from the most simple mailing or record system through to 
the most sophisticated uses of microcomputers. Stock with order 
processing, or customer invoicing, or personnel and absence 
recording are all in a days work for DELTA. Whatever you use 
DELTA for, your datafiles will become an endless source of vital 
information to help you run your business. 


ABSENCE DATE 
START DATE 
NUMBER OF DAYS 
REASON 

CERTIFICATE Y/N 


TRAINING COURSE 

DATE 

GRADE 



DELTA is available for most microcomputers with the PCDOS, 
MSDOS or CP/M operating systems, including the IBM PC, 
SIRIUS, APRICOT, DEC RAINBOW, HP 150, EPSON QX 10, 
XEROX, etc, etc. DELTA is available in 8 European languages 
and is also distributed by IBM, DEC and HP. 
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Shamley Green, Nr Guildford, Surrey 
England GU4 8QZ. 

Telephone: Guildford (0483) 898545 
Telex: 859210 


DELTA is truly user friendly. It is designed for busy executives 
and DP professionals who need to get the job done quickly. 
DELTA offers powerful sorting and selection capabilities, its own 
calculation program, PLUS its own report generator to print lists, 
reports, mailing labels and even personalised letters. DELTA also 
links with LOTUS 123, Multiplan, Wordstar, and Pegasus. Its the 
perfect way to make the most of your data. 


If you haven’t already looked at DELTA now is the time to 
do so. You can either see it at Compsoft’s headquarters 
near Guildford, or we’ll recommend the best local 
supplier in your area. 


Training courses, a Users Club and ‘Hotline’ service 
provide a totally professional after-sales 
backup service 


COMPSOFT HEADQUARTERS & TRAINING CENTRE. 

Ring us or return the clip coupon to receive a superb 12 page full colour guide to 
database software, and a technical summary of DELTA’S main functions. Or chat 
on the phone to one of our consultants about your own business application. 
Whatever you do, don’t stay in the dark ages about database software - DELTA is 

your key to success. 


Compsoft Limited, Hallams Court 


DELTA PRINTS ALL TYPES OF REPORTS, 
LISTS, LABELS & PERSONALISED LETTERS. 


Unlike any ordinary database, DELTA can be ready to use on the same day that it arrives on your desk. Simply 
use the question and answer routines to tell DELTA what you want to do - later on you can even write your own 
menu of options, and hand DELTA over as a complete ‘dedicated’ system for the job it has to do. DELTA is the 
modem way to store data - you can confidently regard DELTA as the most comprehensive and sophisticated 

database on the market today. 


Ring Round 020 





























PRESTEL, MICRONET, BBC to BBC file transfer,Terminal Emulation. 

Commstar is unique and complete, a total solution 

Imagine, a single Eprom-based package of sophisticated communications software that caters 
for all your requirements 

Imagine Commstar 

Take for example British Telecom s Prestel service offering access to a multitude of up-to-the- 
minute information pages, world news or weather and much more Instant access to Micronet 
800 with many free programs that can be downloaded in seconds, free advice and news Expand 
your horizons and find out just how versatile our computer can really be! 

How many times have you wanted to get a copy of a program to a fnend or a business colleague. 
quickly 7 With Commstar you can transfer a file of ANY type, between two BBC's (which may be 
thousands of miles apart), in the space of a phone call 
It really is that simple 1 

Commstar is intelligent It offers many advanced features to ensure simple and effective 
communication with the remote system 
Consider the following features 

Prestel Mode 

Prestel mode features full colour Prestel graphics including double height and flashing characters 
Full Telesoftware capability is offered allowing the many free programs offered by Micronet 800 
to be downloaded into your computer Pages of particular interest may be marked for later 
retrieval and display Page images may be copied and saved to a file on the current filing system 

Terminal Mode 

In terminal mode all input may be copied into a buffer in memory or spooled directly on to disc Full 
control over buffered data is provided allowing it to be listed to screen or printer, sent to the 
RS423, saved to or loaded from the current filing system (including TAPE) 

Commstar allows full configuration and easy control over the protocols used. Send and receive 
baud rates, word length, parity and number of stop bits are selected from a simple table of 
options. 

When in chat mode (80 or 40 column), characters transmitted by the host will be displayed on the 
BBC screen and characters typed on the BBC will be sent to the host 
Commstar allows ANY type of file (not just ASCII) to be transferred safely' using XMODEM 
protocols. In fact, four individual methods of transmission are provided for within Commstar 
giving great flexibility 

Using a disk based emulation file Commstar can be configured to emulate virtually any terminal 
type including VT100. within the capabilities of the BBC 

In addition to the above, most MOS commands can be executed from within Commstar, errors 
are trapped by Commstar s own error-handling routines and an optional elapsed time clock may 
be displayed Data filter, Local Echo, Auto-line-feed, pnnter on/off and XON/XOFF protocols may 
be toggled in or out by a single key press, extensive use being made of the function keys 
Finally, Commstar may be fitted into any of the sideways ROM sockets and is provided with a 
comprehensive manual 
C34 inc. VAT & Carriage. 


A revolutionary new approach to program development aids. 

Toolstar is a powerful new utility Rom that will open up a whole new world for BBC micro users 
Toolstar adopts a revolutionary new approach to program development aids It has been 
designed specifically to assist both Basic and Machine code programmers by providing an 
integrated set of powerful building blocks which rapidly become an indispensable complement to 
the built in facilities of your BBC micro. 

This package contains the Toolstar firmware in Eprom and a very comprehensive manual (over 
150 pages), containing many examples and illustrations to help you make the best use of 
Toolstar s exciting capabilities 

Toolstar sheds new light on your BBC micro 

Toolstar. being Eprom-based will be permanently resident in your computer allowing all of its 
commands to be immediately available. It is transparent' to both the user and the operation 
system , once a command has been executed, control is returned to Basic, or whichever ROM 
had control prior to the command. 

Full error handling has been incorporated and for new users there are full help menus describing 
each command and its syntax 

Powerful building blocks for Basic programmers? 

Within Toolstar there are 22 commands, 8 of which operate between PAGE and TOP ie on the 
current Basic program or Basic programming environment These commands obey standard 
Basic command syntax rules 

Reveal the deepest secrets of your discs 

Toolstar allows the operations of Formatting, Verifying, reading or writing a disc sector to be 
earned out very simply from Basic i.e all the necessary building blocks required to develop a 
comprehensive set of disc utilities, simply and effectively 

Lost your memory? - No more amnesia with Toolstar! 

In addition to the commands described above there are 9 commands which operate on the whole 
of the BBC s memory and are designed to complement the BBC's built-in assembler These 
include a full feature disassembler and memory dump, each with forward and reverse scrolling 

If this is not enough Toolstar can be Extended! 

There are three help menus on Toolstar which may be obtained by typing HELP TOOLS, "HELP 
MCODE or “HELP EXTEND The third option menu will intially display the following 
•HELPEXTEND 
EXTEND < RAM adds> 

i.e. typing ‘EXTEND < address > will allow the user to extend the facilities of Toolstar with 
routines which are supplied by himself The manual describes fully how this operation is earned 
out and illustrates it with several examples 

In the future such utilities will be made available on disc and cassette from Pace, thus allowing a 
comprehensive library of utility programs to be built-up 

£34.00 Inc. VAT & Carriage. 

Access and Barclaycard 
Dealer Enquiries welcome 
Send for more information to: 

92, New Cross Street, 
Bradford BD5 8BS. 
Telephone: 0274 729306 
Telex: 51564 








For IBM-PCDOS/CPM 8"/MS DOS 


Small Business use 


Diskette - sampler 


New from Main Street 


A small sample of what 
the MS Filer can do 
for your data. 


Free program 
sampler 


A limited number of diskettes 
are available free to give 
Small Business users a chance 
to make some test entries. 
Send now for your copy. 






The Main Street Filer 


A Filing System and Report Generator 
for Microcomputers 


SAMPLER 


Client/Mailing Lists 
Cataloguing Indexing 
Job Costing 
Inventory Control 
Reminder Files 
Sales Reports Analysis 
Target Marketing 
Other Applications 


Gives you 
customised control 

You get: on-screen prompting for fast 
learning/operation. Data input, range 
selection, search-and-sort time, report 
generation - all simplified. Automatically 
controls deletions, name/address generation, 
record/file copying, information protection. 
Also multiple print functions for 
paper/label uses. 



Gives you 
decision time 

The MS Filer works for first-time 
and experienced users as a tool for 
handling mailing lists , catalog¬ 
uing, indexing; job costing, 
inventory control, reminder-files, 
sales reports/analyses , 
and target marketing. > 


Your copy of this program 

The Main Street Filer (all versions) is 
available from all good business computer 
software stockists. Recommended retail 
price £295.00 including VAT. 

Send me (tick as required) 

The address of my nearest stockist 
My free sampler and program 
specification 

Your full list of business products 
Please allow 21 days for response. 


To: Thorn EMI Computer Software Distributors 

296 Farnborough Rd., Farnborough, Plants., GUM 7NF. 

Name 

Title 

Company 

Address 


Tel. 


Machine type 


APCW7 



THORN EMI 

Computer 

Software 

Distributors 


COMPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOTL / DATAMASTER / HUMAN EDGE 










































































ACORN ELECTRON WITH FREE COMPANION 

EXPANSION UNIT 


The Companion Expansion is a rugged 
aluminium case that bolts firmly onto the 
back of the Electron. It contains a six slot 
mother board with three connectors 
installed that can be used to expand your 
Electron to a more complete system. 


Acorn Electron £173.00 + vat 

Companion Exp. Unit £29.00 + vat 
Printer & User Port £19.90 + vat 
Sideways ROM Board £19.90 + vat 
Joystick Board £12.90 + vat 

Prototyping Board £9.90 + vat 

Boards in Development 
Disk Interface 
Memory Expansion 
Relay Board 

Serial Communications Board 
Econet Interface 


APRICOT 

Only 

£1425 





VAT 



* 256K RAM 

* TWIN 315K 
DISK DRIVES 

* HI-RES 
MONITOR 


BBC 

While Stocks Last 
BBC B’ £329.00 + vat 

BBC ‘B’ with Disk 
Interface £399.00 + vat 

BBC ‘B’ with 
Disk Interface 

and Disk Drive £539.00 + vat 

12 MONTH EXTENDED WARRANTY 
ON ALL BBC EQUIPMENT 



COMPSHOP PRICE PROMISE 

— We guarantee to match the 
price on equipment offered 
from stock through any other 
supplier. 

Educational 
enquiries and 
orders welcome. 

Quotations given. 

One year warranty 




COMPSHOP was established in 
1978 and has continually offered 
the best in micro computers 
to discerning customers. 



■ 


We sell only 
computers and 
peripherals, and 
therefore can 
offer the support 
many other 
shops cannot. 



All prices quoted are exclusive of VAT. Delivery is added at cost. 
Please make cheques and postal orders payable to COMPSHOP 
LTD., or phone your order quoting BARCLAYCARD, ACCESS, 
DINERS CLUB or AMERICAN EXPRESS number. 



14 Station Road, New Barnet, Hertfordshire, EN5 1QW 
(Close to New Barnet BR Station - Moorgate Line) 
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G 
OPEN (BARNET) - Warn - 7pm - Monday to Saturday 




550 

Single Drive 
128K RAM 
MS-DOS 
BASIC 
Wordstar 
Calcstar 
£699 

+ VAT 

Additional 
Drive 

£150 

+ VAT 


SANYO 

^£699 


Dual Drives 
128K RAM 
MS-DOS 
BASIC 
Wordstar 
Calcstar 
Mailmerge 
Report Star 
Data Star 


£949 

+ VAT 


CHEAPEST IBM COMPATIBLE EVER! 


APPLE 

Apple 2e 

Drive with 

£489 + vat 

| mmm 

controller 

Additional 

£199 + vat 

4 

Drive 

£159 + vat 

f SOS SH3 

80 Col Card 

£79 + vat 


Printer Interface £79 + vat 

Epson RX80FT 
Philips Monitor 

£259 + vat 

£79 + vat 

EVERGREEN 

PACKAGE 

£1299 

APPLE 

DEAL 

+ VAT j 


PERIPHERALS 

MONITORS | 

Micro vitek 1431 

£179 + vat 

Philips 7001 

£79 + vat 

PRINTERS 

Epson RX80FT 

£259 + vat 

Epson FX80 

£359 + vat 

OK Microline 80 

£179 + vat 

CUMANA DISK DRIVE FOR THE BBC 1 

CSX 100 Single 100K 

£125 + vat 

CS100 Single 100K 

£139 + vat 

CD200 Dual 200K 

£269 + vat 

CD800 Dual 800K 

£419 + vat 

CD800S Dual 40/80 800K 

£449 + vat 

Torch Z80 Disk Pack 

£675 + vat 

Torch ZEP100 Z80 Processor 

£329 + vat 
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'Small 

Business 

F i&Home 


Tonjrnmm 


Your copy of this program 

TOTL Text (Cat. no. TOGE 22) is 
available from all good business computer 
software stockists. Recommended retail 
price £44.95 including VAT. 

Send me (tick as required) 

The address of my nearest stockist 
A full specification for this program 
Your full list of business products 
Please allow 21 days for response. 


To: Thorn EMI Computer Software Distributors 
296 Farnborough Rd.. Farnborough, Hants., GU14 7N F. 

Name 

Address 


THORN EMI 

Computer 

Software 

Distributors 


APCW9 

COMPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOTL / DATAMASTER / HUMAN EDGE 


Commmodore 64 


How to create efficiency 
—r as well as text. 1— 


Diskette 


Go for TOTL integration 


Not only do you get a s imple- 
to- operate high productivity 
program for your word processing, 
you also get the full potential 
of the TOTL range of compatible 


Call Product Line 
(0252)518364 


Use our specialist advice unit 
for queries on program use. 
This service is free to both 
users and stockists. 


Program with TOTL text. 

This powerful word-processing tool gives 
you real control over creation, editing and 
storage for later revision and/or printing. 
Features include: command characters 
embedded in text; advanced functions for 
complex documentation; instant on-screen 
layout display; editing in computer- 
memory with unused memory indicated; 
command key fast text input; easy deletion/ 
rearrangement of text-blocks; facilities of 
most printers fully exploited. 





































WOODLAND SOFTWARE 


For the best from 
Strategic Simulations Inc.! 




AP AT 64 

RRP 

Our Price 

War In Russia 

New! 

I 

£60.00 

£54.00 

Objective Kursk 

New! 

I 

£43.15 

£38.80 

Questron 

New! 

/ / 

£35.95 

£32.30 

50 Mission Crush 

New! 

/ / / 

£28.75 

£25.80 

Rails West 

New! 

/ / 

£28.75 

£25.80 

Fighter Command 


/ 

£43.15 

£38.80 

Carrier Force 


/ / 

£43.15 

£38.80 

Bomb Alley 



£43.15 

£38.80 

Eagles 


III 

£28.75 

£25.80 

Germany 85 


/ / 

£43.15 

£38.80 

RDF 85 


/ / 

£25.75 

£23.55 

Fortress 


/ / / 

£25.15 

£22.65 

Southern Command 


/ 

£43.15 

£38.80 

North Atlantic ’86 


/ 

£43.15 

£38.80 

Battle for Normandy 


/ / / 

£28.75 

£25.80 

Ambush (2nd Ed) 



£43.15 

£38.80 

Knights of the Desert 


/ / / 

£28.75 

£25.80 

Broadsides 



£28.75 

£25.80 

Quarterback 



£28.75 

£25.80 

Galactic Adventures 



£43.15 

£38.80 

Galactic Gladiators 


/ 

£28.75 

£25.80 

Cosmic Balance 


/ / / 

£28.75 

£25.80 

Cosmic Balance II 


/ / 

£28.75 

£25.80 

Ringside Seat 


/ / 

£28.75 

£25.80 

The Road To Gettisburg 



£43.15 

£38.80 

Geopolitique 1990 



£28.75 

£25.80 


AP = APPLE AT = ATARI 64 = COMMODORE 64 


Please add 15% VAT — Post & Packing free. 

A full list of what we have available is free on request. 

Personal callers by appointment only — 24 hour service 7 days a week! 

WOODLAND SOFTWARE 

103 Oxford Gardens, London W10 6NF 
Telephone: 01-960 4877 


KINGSLEY 

ENTERPRISES 


Specialists in all kinds of floppy diskettes 
Mail Order Discs 
Prices are for boxes of 10 discs 


Soft Sector 

Nashua Xidex 

5 25"Diskettes 

Dysan 

CenTech 

SS/SD48 

15.00 

- 

21.00 

- 

SS/DD48 

16.00 

18.00 

22.00 

21.00 

DS/DD48 

18.00 

23.00 

30.00 

25.00 

SS/DD96 

22.00 

25.00 

30.00 

28.00 

DS/DD96 

23.00 

30.00 

8" Diskettes 

38.00 

34.00 

SS/SD48 

20.00 

- 

25.00 

- 

SS/DD48 

21.00 

22.00 

29.00 

29.00 

DS/DD48 

22.00 

26.00 

33.00 

33.00 


Sony 3.5 (Apricot) Diskettes £36.00 
Post paid. Add VAT @ 15%. 

Prices correct at time of going to press 
Please ask for details of hard sector discs, 
business/educational accounts, 
discounts, formatting 

KINGSLEY E 
87 Whitefield Road 
Stockton Heath 
Warrington 
WA4 6NB 


O'V" 



Tel: 

0925 64207 
for 24 hour 
Dial-a-disc service 


^M-TEC — 

AT LAST! BBCBASIC to run on YOUR CP/M 
Computer 

BBCBASIC(Z80) 

Now available for the TORCH and DISKPACK 
with full GRAPHICS 

WHY STRUGGLE ON using OLD FASHIONED BASICS when you can have ALL 
THE ADVANTAGES OF BBCBASICIZ80) on your computer? 

Of course, we can t turn your computer's video display into a high resolution 
colour monitor, but we can give you all the other features of BBCBASIC 
including:- 

>L0NG VARIABLE NAMES 
>MULTI LINE REPEAT UNTIL STATEMENTS 
>MULTI LINE NAMED FUNCTIONS 
>MULTI LINE NAMED PROCEDURES 
>P0WERFUL DIRECT MEMORY MANIPULATION USING THE 
INDIRECTION OPERATORS 

>AN IN LINE ASSEMBLER USING STANDARD Z80 MNEMONICS 
>VERY SOPHISTICATED PARAMETER PASSING IN THE CALL 
STATEMENT 

>SERIAL RANDOM AND INDEXED DISK FILES PLUS THE ABILITY 
TO ACCESS ANY BYTE IN THE FILE 
>CLEAR SCREEN, TAB(X), TAB(X.Y), POS, VPOS and TIME 
Plus ALL THE OTHER STANDARD COMMANDS etc 

You can copy any program written in older standard' versions of BASIC 
with little change OR you can write well-structured and easy to read 
programs like a professional. 

You need never say GOTO again. But we won't stop you. 

Price, including postage, £95 -i- VAT 
TORCH version including SOUND and GRAPHICS £110 + VAT 
BBCBASIC(Z80) will run on any computer using CP/M 2.2 or later 
I and a Z80 processor. It comes complete with an instruction manual, a 
tutor on file handling and configuration notes 
Trade enquiries welcome 

M TEC Computer Services (UK), Ollands Road, Reepham, Norfolk 
Telephone Norwich 870620 Prestel Mailbox Nos 603870620 


\ 


✓ 


Portable Software! 

for the 

TRS-80 MODEL 100 
NEC PC-820IA 
OLIVETTI MI0 

MPLAN.£46.00 

- 90 Row x 26 Column SPREAD SHEET 

- Labels, Constants, Variables, Formulae 

- Full Replication, Direct and Relative 

- Save/Load to/from RAM oi Cassette 

- Many Special Math & Printing Functions 


MSOLVE £46.00 

- MULTIPLE EQUATION SOLVING Package 

- 20 Equations & 99 Variables per System 

- 10 Extra Functions & AON Calculator 

MBRAIN £28.75 

- full RPN CALCULATOR w/visible stack 

- 30 Functions, 6 Special Calculators 

==22==i==E£==iii22==£==E££X==========_ 

MICROTIME INTERNATIONAL LIMITED 
106A BEDFORD ROAD, WOOTTON, BEDS MK43 9JB 
Tel. (0234) 767758/766331 
(literature available on request) 
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Commodore 64-diskette 
Small business/home use 
Also needed: disk drive, printer 
New from HesWare 




Plans? Forecasts? Models? 
Your instant answers 
to'Whatlf’ 
questions 


What the papers say 




Multiplan is without question the 
spreadsheet that has answered almost 
all the objections which could be levelled 
at all others of its kind... it is so far 
ahead of all the others... the busy reader 
can...simply make a note that Multiplan 
is the spreadsheet to get" 


( is tne s 

[ > 

^ Corr 


Karl Dallas 

Commodore User 


The most powerful 
electronic worksheet 

For personal, business or educational computing, 
everything that can be expressed in columns and 
rows can be simplified by Multiplan into a 
fast-updating fast decision-making tool. Adapted 
without loss from the original Microsoft IBM/Apple 
program, this disk is now ready for your 64 
at half the price! 

Features include: 255 rows, 63 columns for 
building models. All prompts and manual in easy 
English. Built in arithmetic, financial, trigonometric 
functions. 8 screen windows. Alpha-numeric 
sorting. Inter-worksheet linking. Flexible 
formatting for pro-quality reports. 



To: Thorn EMI Computer Software Distributors, 

296 Farnborough Rd„ Farnborough, Hants. GU14 7NF. 

Name 


Title 


Company 



Your copy of this program 

HesWare Multiplan (Cat. No. HSIE242) 
is available from all good computer 
software stockists. Recommended 
retail price £95.00 including VAT. 

Send me (tick as required) 

The address of my nearest stockist 
A full specification for this program 
Your full list of business products 
Please allow 21 days for response. 

COMPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS/HESWARE/IUS/MAINSTREETAOTL/DATAMASTER/HUMAN EDGE/ROSESOFT 


Address 


Tel. 


APCW8 


THORN EMI 

Computer 

Software 

Distributors 






















































ZEAL 

SOUND BOOSTER 

FOR SPECTRUM 



• Plug in and use-no internal connections 

• No batteries needed 

• Good, clear sound 

• Output control 

• Load/Save facility built in 

• Fully guaranteed 


BRING THE SOUNDS OF 
YOUR GAMES TO EXCITING 

LIFE FOR JUST £14.99 

& P&P) 



NEWSFLASH! 

M" MICROVITEC Colour Monitor 
SPECTRUM Compatible 

£285 find. VAT A carriage) 


16K RAMPACK for ZX-81 
£17.50 find. VAT A PAP) 



Please send me (enter quantity in boxj 
Sound Boosters (3) £14.99 

Colour Monitors (Spectrum Compatible) (a) £285 
Rampacks for ZX-81 (g) £17.50 
Above prices include VAT/P&P/Carriage 

Name. 

Address. 


I enclose Cheque/P.O. for £ 



CUMANA 
PRICE LIST 


Cumana Dragon Microcomputer compatible disk 
drives: retail prices 

Cumana disk drives supplied with demonstration 
diskette, drive connecting cable, comprehensive user 
manual and DELTA ROM pack. Independent power 
supply, mains lead and moulded plug included. 


DS250 Single 40 Track single sided £247 

DS500 Single 80 Track single sided £289 

DS1000 Single 80 Track double sided £309 

DD500 Dual 40 Track single sided £379 

DD1000 Dual 80 Track single sided £464 

DD2000 Dual 80 Track double sided £499 


Cumana disk drives with independent power supply, 
mains lead and plug. Excluding other accessories. 

DS250E Single 40 Track single sided £153 

DS500E Single 80 Track single sided £ 195 

DS1000E Single 80 Track double sided £219 


★ Top quality 5V4 inch TEC and Mitsubishi Japanese 
disk drives 

★ Fully assembled and tested before packaging 

★ 12 months warranty 

★ Attractive hardwearing cabinets 


Available from the following retail outlet: 

Spectrum UK 
Area distributors 

HCCS Associates (Gateshead) 0632-821924. Eltec (Bradford) 0274-722512. Basic 
Business Systems (Nottingham) 0602-819713. Walters Computer Systems 
(Stourbridge) 03843-70811, Microage Distribution (North London) 01-205 7688 
J. S Simnett Computers (South London) 01-390 6161. Ferranti & Craig (Basingstoke) 
0256-69966. Gwent Computers (Wales) 0633-215008. National Micro Centre 
(Stockport) 061-456 9548. Microworld (Edinburgh) 031-228 1111. Microtest (Cornwall) 
0208-3171. DRG Business Machines (Weston-Super-Mare) 0934-415398, Kingdom 
Design (Belfast) 0232-643720, Hugh Symonds (Bournemouth) 0202-26535, Audio & 
Computer Centre (Jersey) 0534-74000 


+ National Dealer Network. 
Please note: all prices exclude VAT 
and delivery charges. 


REMEMBER... 

...THE BEST NAME IN MEMORY 
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ZEAL MARKETING LIMITED 
Vanguard Trading Estate. Storforth Lane. 
Chesterfield S40 2TZ. Tel: 0246 208555 













YOUR DRAGON 

A FRIEND 


Here’s a friend your Dragon has always wanted — a Cumana 
disk drive; and Cumana slimline disk drives are friendly to 
you, the user, as well as to your pocket. 

Designed and manufactured to the highest standards, 
Cumana disk drives have an independent power supply, 12 
months warranty, and are fully assembled and tested before 
packaging. As part of the package, your first disk drive for the 
Dragon — addressed by Cumana as drive A — is supplied 
with a comprehensive user manual, ‘DELTA’ ROM based 
cartridge adaptor and demonstration diskette. Upgrading 
your system is simple, and up to four Cumana disk drives can 
be added without any modification to your microcomputer. 

Cumana slimline disk drives for the Dragon Microcomputer 
are now available from Spectrum UK, as well as area 
distributors and Cumana’s national dealer 
network. Look out for the distinctive Cumana packaging in 
your high street, today! 


For further information 
about Cumana disk 
drives for the Dragon 
Micro, please complete 
and return this coupon. 


Interests: 
Home Use 
Education 
Dealer 
Business 


Name _ 


Address 


Tel. No.. 


PC 


W q/qa 


If dealer, please attach this form to your letterheading. 


Dragon is the registered trademark of Dragon Data Ltd. 
Delta is supplied by Premier Microsystems Ltd. 


The best name in memory 


Cumana Limited, Pines Trading Estate, 

Broad Street, Guildford, Surrey, GU3 3BH. 
Telephone: Guildford (0483) 503121 Telex: 859380 
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T HE DYNEER DW16 - pictured above - offers 

Daisy-Wheel-Perfect print at a price you’ll find difficult to 
believe. 

With a print speed of 16 cps (Shannon Text at 14 cps), the 
DW16 features bi-directional printing up to 10 inches wide on 
12 inch (max) paper, and offers a choice of tractor or friction 
feed systems. 

If you need higher performance, the DW20 and DW36 offer 
maximum print speeds of 20 cps and 36 cps respectively, 
printing up to 13.2 inches wide on 17 inch (max) paper. Plus an 


optional automatic cut-sheet feeder for users needing 
maximum correspondence throughput. 

But whatever the print speed, every Dyneer Daisy is built 
to the most stringent engineering standards and is compatible 
with most popular word-processing packages. And all feature 
the Dyneer Hallmarks: Quality, Reliability and Unbeatable 
Price/Performance. 

Ring us for details and you’ll have to agree we’re right. 
Printers of perfect characters - and at prices you’ll hardly 
credit. 




















Concordia the experts 


COMPLETE BUSINESS COMPUTER 
INSTALLED FOR UNDER £2,000 

Yes a complete system, Printer, Computer and programs for 
Accounting Spreadsheet and Wordprocessing. We supply spare 
disks, paper, dust covers, we even train your staff. Epson high quality 
equipment, Peachtree high quality programs (Peachtext, Mail list, 
Peachcalc) and Concordia expert help, an unbeatable combination to 
get you started. The simple to use QX 10. Ideal for the first time user, 
it also has the power and facilities to satisfy the most demanding 
expert. The price includes CP M. MFBASIC twin double sided double 
density disk units, high resolution VDU, 192K RAM. a music 
generator and interfaces for RS232, Centronic parallel, and a light 
pen. Of course the QX 10 has 16 Bit precision, High resolution 
graphics, keyboard graphics, and many function keys. It also gives 
you 16 type faces to choose from and they all print out on the Epson 
printer. This package is really complete, no extras to buy, we even 
supply the 13 amp plugs. All you have to do is write the cheque (The 
price £1999 plus vat). 

This could be the best investment you have ever made. 

RING 01-337 4541 NOW. 

Concordia (Est 1971), give after sales support 

6 CENTRAL ROAD, WORCESTER PARK, SURREY KT4 8HZ 



Name: 


Address 


State Printer Model- 


AT LAST! A SENSIBLE 
PRINTER STAND AT A 
SENSIBLE PRICE 


Patents Pending. 

■ Stands neatly on a desk top. ■ Printout stacks tidily in the 
tray. ■ Supply paper locates underneath the printer - can 
stay in its carton for convenience. ■ Sturdy design, brandy 
white finish only. ■ Discounts for multiple orders. 

Accommodates most makes of 80-character printers 
_including ■ EPSON MX80B MICROLINE 80_ 

Send coupon or telephone for details. 


Advanced Resources. St. Gabriels, Much Birch, Hereford HR2 8HY. 
Telephone: (0981) 540 262 

Please send leaflet and order form for the Advanced Printer Stand. 


*** BEST PRICES — TOP QUALITY — FAST DELIVERY 
PRICE PROMISE 

We will Better any lower delivered price advertised in the current issue of PCW. Please Telephone 

77TT 


DYSAN 

104 1 
104/1D 
1042D 
204 ID 
204/2D 


5.25 DISKS — BOXES OF 10 


48tpi 40T r 
48tpi 40Tr 
48tpi 40Tr 
96tpi 80Tr 
96tpi 80Tr 


48tpi 40Tr 
96tpi 80Tr 
96tpi 80Tr 


S/side S Dens 
S/side D Dens 
D/side D Dens 
S/side Q Dens 
D/side Q Dens 

VERBATIM DATALIFE (Five year warranty) 

MD525-01 -HR S/side S or D Dens 48tpi 40Tr 
MD550-01 -HR D/side S or D Dens 48tpi 40Tr 
MD577-01-HR S side D or Q Dens 96tpi 77/80Tr 
MD557-01 -HR D'Side D or Q Dens 96tp< 77/80Tr 
10 or 16 hard sectors at same price. 

Add £1.00 for Plastic Case 
VERBATIM VEREX 
MD200-01 S/Side S Dens 48tpi 40Tr 
MEMOREX (Five year warranty) 

3431 -HR S/side S Dens 48tpi 40Tr 

3481-HR S/side D Dens 48tpi40Tr 

3491-HR D/side D Dens 

3504-HR S/side Q Dens 

3501-HR D/side Q Dens 

BASF (Qualimetrlc) — Special Offer 
1X S side S Dens 48tpi 40Tr 
1D S/side D Dens 48tpi 40Tr 
2D D/side D Dens 48tpi40Tr 
ACCESSORIES 

HCK5 Head Clean Kit with Fluid 

LC5 5.25 Library cases EGLY 

LB40-5 ABA Lockable Box 40 Cap inc Disk Pen 

LB85-5 ABA Lockable Box 90 Cap inc Disk Pen 

VCK-5 Verbatim 5 in Head clean kit 

VCD-5 Verbatim 5 in H/c disks (per 10) 

LB20-5 Compact Ring Binder 20 Cap 
SONY 3 5" DISKS S Side 80Tr 


8 DISKS & RIBBONS 

Phone for most Competitive Prices for Verbatim. BASF. Memorex, etc. 

POSTAGE PACKING (UK) 

£1/Box* (75p/Box 5+,50p/Box 10 + ) 

50p Box (35p Box 5 + ,25p/Box 10 + ) 

£2.50/Box (£2/Box 5+,£1/Box 10 + ) 


Prices 

per Box (£) 

1-4 

5-9 

10-49 

18.00 

17.00 

16.00 

20.00 

19.00 

18.00 

28.00 

27.00 

26.00 

28.00 

27.00 

26.00 

34.00 

33.00 

32.00 

15.25 

15.00 

14.50 

21.50 

20.75 

19.50 

22.00 

21.25 

20.00 

2800 

27.25 

26.00 

14.25 

13.75 

13.25 

14.50 

14.25 

13.75 

14.80 

14.50 

14.00 

20.50 

19.75 

19.00 

23.00 

22.25 

21.50 

25.00 

24.25 

23.25 

14.60 

14.20 

13.80 

18.30 

17.75 

17.20 

21.50 

20.75 

19.50 

14.90 

14.50 

14.00 

1.90 

1.80 

1.70 

13.50 

13.00 

12.50 

16.50 

16.00 

15.50 

6.40 

6.20 

6.00 

12.50 

12.30 

12.10 

4.25 

4.00 

3.75 

37-00 

36.00 

35.00 


^ - Total Exc. VAT 

DisksHCK5 _ __ _ _ 

Library Case VCK5/VCD5 50p Box (35p/Box 5+,25p/Box 10 + ) VAT 15% 

.A° C ^ b, I B0 f ~ £2.50/Box (£2/Box 5 + ,£1/Box 10 + ) Total P™ a hl* 

Add 30p/Box for 1st Class 1 °* al “ayaole 

Please contact us for Quantity Discounts (50 + Box) and Trade Accounts. 

Official orders accepted from Government and Educational Establishments 

Name. Tel. No. 

Address. 


-jmUNT 


Access/Barclaycard/Cheque No. 

\. If you do not wish to cut out form send order separately 

... 


Telephone orders any time - we do the rest 

34 Cannonbury Avenue, Pinner, Middx HA5 ITS 

01-868 9548 

Pinner Wordpro 


< 
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‘Lovable’ Rascals 
mark beginning 
of the end 
for Sirius 

The two new ACT micros (see 
STOP PRESS. . .page 102) 
probably mark the beginning 
of the end of the Sirius in the 
British market. 

The alternatives open to ACT 
were to produce cheaper 
machinesthat were IBM-like, 
orSirius-like. (Theideaof 
goingIBM isn'tas improbable 
as it seems, since ACT makes 
quite a bit of its revenue out of 
selling IBM software.) 

However,thereisa 
fundamental difference 
betweenthenatureofthetwo 
families. 

Both machines are built 
around an Intel 8086family 
chip, and both run MS-DOS or 
CP/M astheirstandard 
operating systems. And on the 
faceof it,therearemore 
alternatives facing the IBM 
family user than the Sirius 
family user. There are 
operating systems like DesQ, 
integrated software packages 
like 1 -2-3, Symphony, Ovation, 
and so on—which tend to be 
available later on the Sirius 
family, and in some cases, not 
atall. 

What attracts U K software 
designers to the Sirius family, 
however, is the essentially 
'soft'nature of the hardware. 
You can make the screen 
change its whole nature under 
softwarecontrol, and little of 
this flexibility is lost in the 
Rascals. In the IBM family, the 
decision to use Greek 
characters is a serious one—in 
the Sirius family, you can do it 
while running WordStar. 

The Rascals have one small 
(Sony3V2in) diskette drive (like 
the Apricot). Wecan expect 
many other people to follow 
theSony line—notleast, IBM 
itself,which iswithin months 
of an announcement. 

Another newfeature which 
is not a gamble in itself is 
colourgraphics,andthelBM 
colour graphic standard is not 
onlyfarfrom ideal but 
expensivetoo. 


Guy/<'ewney'/oo/csaff/Tenew>4C7'mac/T/ne, tjTeComdexShow 

and_Jinds^j)n^^ tjTesoftwam^ii^cy^ebate^ 


Itmustbeseenasagamble, 
all the same, and only time will 
show whether ACT has made 
the right decisions. 

One decision I do wonder 
about isthefactthat both these 
small portablesare necessarily 
mains-powered. 

There are other lap-size 
machines with the same 
designfeature. Youcan use 
them on a desktop, but not in a 
bus; on the other hand, their 
weightmakesthem pretty 
portable. 

The theory is that few people 
find the lightest portables 
really satisfactory, and few 
peoplefindthereally 
satisfactory portables light. 

Imustsayl'd likea 
compromise. I'd likea 
reasonably adequate, very 
light portable keyboard with 
storageand rudimentary 
editing ability, which would 
plug into my disk drive and 
full-page screen at the office, 
and turn into an Apricot. 

In fact, an Apricot with a 
Tandy 100 asthe keyboard 
would be very close to the 
ideal, and should n't cost a 
thousand pounds more than 
the Rascal — in fact, it 
shouldn't cost £400 more, with 
today'stechnology. 

Astimegoesby, we will 
probablyfindmoreand more 
thingstolikeaboutthe 
Rascals. 

The new machines are 
noticeably cheaper than the 
Apricot, and that must mean 
they are limited in someway. 

Theshroud of secrecy 
surrounding the launch was 
penetrable only by the 
strangest cloak-and-dagger 
operations I can remember. 

My source assured me that 
his post within the company 
wouldend if I revealed his 
name. And if I reported the 
tantrum which the official 
spokesmanthrewwhen I 
threatenedto revealthatthere 
weretwo,notjustone, Rascals, 
then not only would you 
disbelieve me, but you would 
thinkl'dgonepotty. 

ACT got so paranoid that a 
reporteron TheTimes was 
called back intothe publicity 
offices and forced to sign a 
non-disclosure agreement, 
just in case The Times told 
me, and I told The Mail On 
Sunday .. . 


Microsoft 
changes its tune 

Microsoftappearsto have 
changed its mind about how 
many prog rams we want to run 
atonce. Secretly,quietly,and 
avoiding publicity, Microsoft 
hasdecidedtoreleasea new 
version of its operating 
system, MS-DOS. Itdoes 
networking, and 
multi-tasking. 

The latest version isn't 
available to customers yet, and 
isn't likely to be for some time. 
But the people who will supply 
it have been given samples to 
test, sothatthey can tell 
Microsoftwhatthe problems 


are. 

What is really interesting 
aboutthe (very little) 
information that hasfiltered 
out from this well-shielded 
cageof activity, isthefactthat 
Microsoftwas nottalking 
aboutanything likeas 
ambitious lasttime it stood up 
inpublictolecture. By 
Microsoft,! meanthe 
chairman, bonny Bill Gates. 

Gatestells people these days 
thatheisn'tgiving interviews, 
because he wants to get back to 
prog ramming. This has given 
rise, in uninformed circles, to 
the suggestion that he is really 
preparing his company for a 
launch onto the public stock 
market, a rumour which I have 
finally been brought to believe 



Justwhen you'd finally given up on the Epson HX-20 and 
decided to get the PX-8instead, the company finally wakes 
up and gives the thing the word processing/comms package 
it should have had from day one. 

The software is now permanently plugged in—in ROM 
form, too. 

The In text word processor is nice, the keyboard is very 
good indeed, and the comms software lets you dial up 
things like Telecom Gold. 

The display is unusably small (four lines of20 columns). 

Before you rush off to buy the PX-8,1 must add, however, 
that a colleague who uses one all the time has discovered an 
irritating little 'feature '— the diary cleans itself out every 
time you have a problem with any other program. 

I can't imagine that anybody who buys thePX~8, which 
has enormous memory and WordStar, would do so only to 
* get the diary, but here is what happens, just in case: 

WordStar on thePX-8is very nice, and includes a 
command (unknown in other WordStars) to 'transmit a file' 
—very nice, too. However, it only seems to work if you 
transmit it to another Epson (a OX - 10, probably) and if you 
don % it won 'tstop without somebody pressing RESET. 

A t that point, all your diary dates are completely erased! 
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Transferring files from a lap-held computer to a bench-top 
machine is essential , mainly because the lap-helds don't 
have big disks — but, normally, it takes place as slowly as If 
there were a telephone exchange in-between. 

News reaches me from Dallas of a program to speed up 
comms between Tandy model lOOsanda very wide range of 
bench-top micros, from IBM through Apple, Olivetti and 
TRS-80 models, including some CP/M machines. 

It is called Disk+, and is from Portable Computer Support 
Group. It transfers files so fast you don 'tknow they're going 
and are even being checked for errors on the way. Or so I'm 
assured. 

Detailson (214)3510564. 


To my utter disbelief and astonishment, the Thames TV 
program Database (for which I must confess in the interests 
of impartiality, I work) got over 1500responses to a request 
for micro users to send messages through Prestel. 

I found, equally amaxing, the news that Micronet800 s 
charity appeal over London'sCapital Radio raised £1000. 

The charity news is very gratifying, of course (the charity 
was Help a London Child) but what really interested me was 
the high level of interest in logging on the Prestel, even with 
all its faults and failings. 

Micronet's Denise SemueHleft) and Adam Denning were 
at Capital with their equipment to receive thedonations and 
David Babsky, editor of Micronet tells me that Micronet 
enthusiasts pledged contributions 16 times the average 
pledge of other listeners. 
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ispremature. 

But in the days when he was 
buyingthedrinksat 
conferencesand speaking his 
mind at parties, he used to 
arguethat: 'Concurrency is not 
whatthe user wants,'and 
suggested that what was 
needed was the ability to 
switch from one prog ram to 
another, fast, puttingthefirst 
one on'hold'temporarily. 

Word isthatthetest versions 
of multi-tasking DOS2.0are 
not quite so limited in their 
ambition. They include 
facilitiesfortwo programsto 
passinformation between 
each other, while they are both 
running on the same system. 

Andwhatisreally 
fascinating isthatthat'system' 
can involvetwoormore 
computers, linked by a 
network. 

This thinking conflicts with 
whata lotoftraditional 
computer people are saying. 
TheyarguethatUnix,an 
operating system which 
allows several peopletouse 
the same computer and work 
on the same data files, will 
morethan meet requirements 
for multi-tasking, and that 
networking will neverwork. 

Microsoftisthe largest 
supplier of Unix-type software, 
withitsXenixproduct. For 
Microsofttoproducea 
multi-tasking MS-DOS is going 
tobeseenaslessthananact of 
blind faith in Unix as the 
saviour of the future. 

Idon'tdoubtthatUnixdoes 
all the things its fans say it 
does. It'sthethingsitdoesn't 
do which will hold back the 
industry for 10years,andthe 


industry must move forward, 
ordie. 

D-day for Apricot 
micro 

Apricot'sgreat impression on 
theUSmarketatthe 
November launch seems to be 
keeping up.Thepressureat 
thisshowcamefrom its new 
distributor, Micro D—one of 
the big three US soft/hardware 
distributorstothe 
shopkeepers. 

The manufacturer, ACT, has 
probably found the optimum 
outlet for this machine, and the 
drawbackofthis,ofcourse,is 
that now there can be no 
excuses. Ifthe Apricotdoesn't 
sell well intheUS,itcan'tbe 
because of distribution 
problems, and the company 
will haveto rethink. 

It appears not to anticipate 
problems.ChrisBuckham has 
returned from the hills of 
California, where he was 
running the show, and is 
handling the launch of the 
smaller Rascal in the UK. 

Ready-to-wear 


goods 


First there were women, then 
therewerecomputers, now 
there is Women's Ware (TM). 

My quote isfrom Neon 
Software Company, where 
'woman'apparently means 
somebody who hasn't time to 
spend learning complicated 
software. Dwight Norwood, 


head of the company, says that 
his wide range of stuff is aimed 
at 'today's on-the-go, 
two-career woman, who 
doesn'twantto make 
computing a full time hobby.' 

The subjects covered are 'in 
almost every area that is of 
interestto modern women— 
fashion, sports, diet and 
nutrition, investments,certain 
hobbies, and so on,'said 
Norwood. 

The products are packaged 
oncoat-hangers. Idon'tknow 
whatthe world's coming to. 

Detailson (203)3466322. 

Commodore 
posing a threat 
to IBM? 

Having spent two years 
ignoring the business market, 
Commodore now reckons that 
byadoptinga modified 
Canadian portable, it's going 
toputpaidto IBM's 
overweening ambition. 

The machine on which 
Commodore is staking so 
much hot air is a nice enough 
one: itstartedoutlifeasthe 
Bytec Hyperion. The board 
from inside that machine has 
beentakenoverby 
Commodore,undera large 
deal with Bytec, and with a few 
alterations, it will be sold as a 
Commodore product. 

Theidea isthat,thistime, it 
will be available when the 
company says. This time, it will 
really bean IBM compatible 
product and will be available 


through lotsof dealers. 

Commodore's high opinion 
of its own chances in this 
market isn't totally developed 
in-house. The company 
quoted an article by Gartner 
group's Doug Cayne, an 
analystofthelBM scene, in 
PCWs sister paper PC UK — 
Cayne reckons that within one 
or two years. Commodore will 
be the leading maker of 
imitation IBM machines. 

I'm sorry, but I don't believe 
it. Commodore has a lot of 
home computer dealers, who 
are not suited to the job of 
selling a businesssystem. It 
used to have a lot of business 
systemsuppliers,too. Buttheir 
experiences of promises, 
delayingtactics, mushroom 
treatment (kept in the dark, fed 
on bull) have meant that all but 
afew, hard-core enthusiasts, 
like David Whitehead of Adda 
and Kobra, have either 
diversified (sell mainly ACT 
equipment) or dropped 
Commodore altogether (sell 
onlyACT equipment). 

Overthe next two years, 
anything istheoretically 
possible. Oneof those 
theoretical possibilitiescould 
be Commodore mending 
bridgeswith itsolddealers, 
getting a whole lot of new ones 
who have become 
disillusioned with IBM itself, 
and taking over the country. 

More probable isthat the 
Macintosh will appear in its 
half-megabyte form soon after 
Christmas. The IBM will come 
out with a 3V2in Sony drive and 
speeded-up process, and a 
different card cage. Portable 
IBMs like the Osborne Encore 
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and the HP 110 will be available 
for less than the Commodore 
Hyperion design. ACT and one 
otherUKsupplierwill produce 
something in this market, and a 
new market for 68000 
stand-alone systems will 
emerge. 

As for the Hyperion, it was a 
lovely machine a year ago. 

Si nee then, the times have 
advanced. Itsdealershave 
strangled each other, and even 
now, to get an admission that 
the Gulfstream company 


(which Bytecsetuptosell it) 
has closed down is like getting 
Texas Instruments to admit a 
mistake somewhere in the 
planningofthe99 4—it's 
obvious, but nobody is going 
on the record to admit it. 

And the Anderson Jacobson 
Ajile has been dropped, and 
Anderson Jacobson isnow 
selling the identical Hyperion, 
assoleUKdistributor. 

Meanwhilethe leading IBM 
portable (the Compaq) has 
arrived with the unshakeable 


reputation of being genuinely 
compatible (it wasn't here 
when Gulfstream was wasting 
its time wrangling) and IBM 
itself haslauncheda portable 
PC. 

In this circus atmosphere, 
the appearance of a weird 
statementfrom Bytec itself has 
been just one more noodle in 
thesoup. 

It has written sternly to all 
editorsto'putthe record 
straight'about'rumours 
circulating intheindustry'that 
Commodore will sell the 
Hyperion anywhere in the 
world. 

Afterwatching Bytecshoot 
itself in the same bullet-hole in 
the foot so many times over 
Anderson Jacobson, this 
shouldn't seem surprising. 
Anybody else would actually 
welcome the chance to 
announcea 'second source'for 
itsproduct: Bytechastodeny 
it. It's a bit I ike watching 
somebody win a race by heroic 
struggles, and then insist on 
disqualifying themselves on a 
technicality . . . 

Justto putthe record as 
straight as it can be, for this 
week, the Commodore PC will 
bea Hyperion,exceptforthe 
box, the screen, and one or two 
small extras, including the 
name. ButCommodorewill be 
a distributor of genuine 
Hyperion boxes, with smaller 
screens,andtheoriginal name 
onthebox. 

Editorial scoop! 

A daily newspaper, weighing 
two pounds, personally 
delivered to 20,000 people 
before breakfast, covering not 
just one industry, but just one 
show in that one industry, 
takessomebelieving. But 
there is one: it's the Comdex 
Show Daily, published by the 
organisers of America's 
biggest computer show. 

To cal I Comdex 'big' is to 
concentrateon its drawback, at 
theexpenseof itsrealvalue. Its 
real value is that this is the 
showwherethe big 
manufacturers a re talking 
directly to their biggest 
customers, the distributors, 
who a re also there, talking to 
their biggest customers, the 
dealers, and everybody is 
surrounded by the biggest 
corporate buyers, the top 
managersofthe big 
companieswhich buy micros 
in bulkfortheirexecutives. 

Nonetheless, before 
reporting on the products and 
announcementswhich Ifound 
atthelastshow, it's worth 
trying to give some idea of its 
size. It occurred to me that a 
simpleway of doing this would 
beto interview its newspaper, 


via the editor, Vic Farmer. 

Farmer used to be a senior 
editor on America's giant 
computerpaper, 
Computerworld. One day, he 
was assigned to cover the 
growing National Computer 
Conferenceforhispaper,ata 
time when the computer 
industry wasjustturning into 
the sort of monster that we 
now take for granted. 

'It was I ike running a big, 
daily newspaper,' Farmer said. 
'Therewereallthese 
conferences,allthese parties, 
all these exhibition stands, all 
these people, and, to cope, 
we had to set up a team. And 
filing reports back to the 
office was exactly like running 
a live newspaper.' 

Afewyears later, Farmer had 
got into the routine of doing 
these big shows, and had a 
good idea of what sort of things 
went on, what sort of reporting 
costs (manpower, materials) 
would be involved in doing a 
reportto be printed atthe 
show. Hestarteddoingthis,for 
Computerworld, and really 
was a bit surprised (a couple of 
yearsafterthat)thathisface no 
longerfitted,and hewas 
lookingfora job. 

Eventually, his search for 
employment led him to 
Sheldon Adelson, boss of The 
Interface Group, the enterprise 
behind Comdex. Comdex was 
becoming enormous, and 
Farmer managed to convince 
Adelson that it was big enough 
to take over the running of the 
show newsletter, and Farmer 
gotthejobofpreparing The 
Official Show Daily . 

For the four days of Comdex 
Spring in Atlanta each year 
(seeShowReporton page 
100), and the four days of 
Comdex Fall in Las Vegas, six 
months later, Adelson's team 
movesintohighgear. 

Fourfull-time editors and 
three artists bring the skeleton 
of four daily papers down from 
Massachusetts, and publish 
the first edition to be ready for 
delegates the day before the 
conference starts. 

It includes most of the 
information preparedforthe 
conferenceorganisers by 
exhibitors. Some of that comes 
in months beforethe show, 
and much of it is empty puff of 
the: 'Onceagain, Best 
Computers will be 
demonstrating its 
extraordinary range of diskette 
hole-punch equipment'—but 
much of it is really new. 

Farmer's team is in an 
enviableposition: notworking 
on regular monthly or weekly 
magazines, it can be safely 
entrusted with commercial 
secrets, and can research 
stories in depth, well in 



A network for IBM micros has been launched by start-up 
Cambridge company Torus. 

It is the firm's first product. 

The network is called Icon, and what distinguishes it from 
most networks (as far as users are concerned) is the fact that 
it looks different on the screen. It uses Macintosh (or 
Lisa) style icons, hence the name. 

On the specification sheet it doesn't look vastly 
surprising as local nets go. It links users, gives them a 
system of internal electronic mail, links to external 
electronic mail (big deal Hand shifts files around. 

Oddly enough, it's also supposed to act as a sort of dumb 
switchboard operator — dialling numbers from a list of 
names, and giving the person talking a screenful of data 
about the person on the other end of the line. 

What is surprising, however, is that although Torus is in 
Cambridge, and although the inventor of the Cambridge 
Ring method of networking micros is a director of Acorn, the 
Icon net uses Ethernet as its electronics. 

Torus has picked up Intel's specialist chip for this, and 
reckons that up to lOOIBMs orXTs(the harddisk version of 
the IBM) can be linked. The desktop machines require at 
least256kbytes each, and at least dual, double-sided 
diskette dfives—butthat applies to most IBM installations 
these days. 

To the Torus directors, the distinguishing fact of Icon is 
that it is a 'graphics-based network, 'capable of working 
with both mono and colour displays. 

Cost per station is under £1000on a 'typical'network, they 
say. 

Details from publicity agents Quentin Belton (01)240 
8751. 
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•SANYO 


By next year, 

EVEN IBM MIGHT HAVE ONE 


This is the Sanyo MBC 555. 

The first high performance business 
machine of its kind to offer the compati¬ 
bility and versatility of a true 16-Bit business 
micro for less than £1,000+ VAT* 

A revolutionary price for a revolution¬ 
ary machine because with 128K RAM ex¬ 
pandable to 256K RAM, both the twin drive 
MBC 555 and the single drive MBC 550 have 
an 8 colour graphics capability (640 x 200 
dot resolution), an 8088 CPU for high-speed 
processing, a Centronics parallel printer 
interface and free bundled software. 

Add to this the support of a compatible 


range of peripheral equipment, a compre¬ 
hensive selection of software and a price tag 
of less than £1,000 +VAT (MBC 550 £749 + 
VAT) and you’ll probably understand why 
this package is so attractive. 

But the real beauty of the MBC 555/550 
series is that you don’t have to wait until 
next year for them. 

If you want to see these two innova¬ 
tive machines from Sanyo’s proven range of 
Micros phone LOGITEK on 0257 426644 or 
STC on 0279 26777 or ICARUS on 01-485 
5574 or clip the coupon and we’ll show you 
how to stay one step ahead 


n 


Company 


Position in Company 
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Tel. no 


P.C.W.3 


‘EXCLUDING MONITOR. 


Return to: Marketing Dept., Sanyo Marubeni (UK) Limited, 
Sanyo House, 8 Greycaine Road, Watford, Herts. 

See Sanyo,Then Decide 
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I've been told of a way of using disks on a BBC Micro, without 
buying the disk filing system (DFS). 

It involves using Commodore peripherals. 

It's possible that a lot of people who used to have 
Commodore machines (the big ones, not the toys) still have 
their old8040diskette drives, but nowadays spend a lot of 
time using BBC Micros, instead. 

There's no knowing how many exist, but Intelligent 
Interfaces reckons that it is enough to warrant releasing a 
£165 (plus VAT) interface to link an Acorn micro with 
Commodore diskettes. 

The models with which it works include 2040, 

3040,4040 and 8050. It also drives Commodore printers. 

It seems clear from the limited information available that 
programs written for the BBC, which assume a BBC disk, are 
not just going to start working with the Commodore drives: 
however, the designers of this interface claim that 'it offers 
commands equivalent to all Acorn DFS commands, 1 and 
also that it 'fully supports sequential and random access 
filing from BBC Basic.' 

The advantage of Commodore drives (apart from their 
presumed availability) is simple—they are very big, giving 
around a megabyte on a two-drive system. 

Details on (0789)296879. 


advance of the launch date 
(while the rest of us have to try 
and make sense of it on the day 
ofthe launch). 

Alsopre-organised will be 
many background articles 
which range from hints and 
tips for keeping your feet in 
working condition while 
walking round the five to eight 
miles of exhibition carpet, 
health suggestions for 
avoiding strain and tension, 
eat-out hints for the strange 
town you're in, and other 
simple bodily requirements, 
right through to in-depth 
analyses of newtrends in the 
industry—five new portable 
micros,for instance, where 
each company contributing 
informationabouta new 
design thought it was unique, 
and was going to be the star of 
the show; or new deals being 
setup between manufacturers 
and distributors. 

At the show, an add-on team 
of local freelancers — 
photographers and writers— 
joins in the hunt for news. 

There are reportsfrom the 
conference sessions, 
interviewswith prominent 
industry figures attending the 
show, photographs of new 


productsand publicity stunts, 
and round-upsof 
developments during the day. 

At the end of each day, they 
sitdown infront of a battery of 
computers—six Eagle PC 
machines (equivalentto IBMs) 
connected directtothe 
printworks. 

'Wedo it with diskettes,' said 
Farmer,'with one ofthe 
machines being connected to a 
modem, and everybody 
putting their copy onto 
diskettesfortransmission. It's 
easierthan a network.' 

At Las Vegas, the bigger of 
the two Comdex shows, the 
issues run to 200 pages, 
printing 50,000 copies a day. 

Allthiseffort,andthe 
biggest audience of American 
micro buyers in the world, and 
where'stheBritish micro 
industry? A half dozen 
enterprising people on the 
Trade and Industry stalls, 
another half dozen ofthe big 
guyswhoarealready wise to 
the trick, and that's it! 

If I have to endure one more 
complacent British software 
'expert'telling mehowmuch 
better UK software is than US, 
howmuch more innovative, 
and imaginative, and on and 


on and on, I may lose my 
temper. If we're so wonderful 
what's wrong with taking the 
stufftothose poor, deprived 
Yanks? 

Stamping out 
piracy— 
'crooked' 
distributors at 
fault? 

The myopia of software 
housesisunabated. Latest 
example of blinkered vision is a 
threatfrom PSS,CRL, Anirog, 
Silversoft, Interceptor, 
Microdealand Visions,to PCW 
—thatifweprint 
advertisements for tape or disk 
copiers, these people will all 
with hold their advertising. 

In the back of dozens of 
seedy video hireshops, 
dubious merchants with 
ghetto blaster copiers are 
churning out hundreds of 
commercial copies of their 
programs, and stealing money 
which we (the buyers) are 
paying. 

Butthese upright folk don't 
see any point chasing them. 
Instead they are trying to get 
school kidsto pay for all the 
prog rams they have copied, by 
making it impossible to copy— 
by suppressing tape copying 
programs.Thiswill 
automatically mean that (sinee 
all school kids actually have a 
C90tape with around 200 


programs on it) that school kids 
will suddenly find well over 
£1000 pocket money each 
year, instead of £1 aweek,and 
will spend it all on buying tapes 
and disks. Point by point: most 
of us would never pay good 
money for some of the rubbish 
we are given. If tape and disk 
copiers are suppressed only by 
the cancel ling of advertising in 
trademags,peoplewill not 
stop buying them, or using 
them. If copying becomes 
impossible, people will stop 
buying quite a lot of the 
prog rams they actually do buy, 
because they share the cost 
between several. 

I don't approve of copying 
instead of buying. I don't do it, 
and it'sshort-sighted and 
stupid to make a habit of taking 
whatyoucan'taffordtopay 
for. 

Butsoftware producers 
should concentrate on getting 
their money out ofthe hands of 
the counterfeiters. And one of 
the most important things they 
could do would be to stop 
distributors—big,'reputable' 
distributors—from buying 
large quantities of tapes from 
criminal gangs at half price, 
instead of from the software 
houses. 

If home copying were the 
reason that people didn't buy 
tapes, then they wouldn't buy 
thecounterfeittapes, either. 
And if people didn't buy 
counterfeits, the gangs 
wouldn't copy them, would 
they? So I think we can assume 
that there are people out there 
parting with money in 
exchange for software. 

As for calling this advertising 
threat'one ofthe first major 



The focus of this photograph is not the printer, but the thing 
that feeds paper into it one sheet at a time—because this 
sheet feeder costs £240. 


It will work, say the suppliers, with Epson, Uchida 
(illustrated), Oki Microline, Silver Reed, Juki, Star, 
Mannesman Tally, Towa, Dyneer, NEC510, Qume 12/20, TEC 
8600andDaisystep2000—a list which includes three names 
I'd never even heard of. I'm not saying which. 

Details from WBM Business Supplies on Woking (04862) 
66444. 
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No, were not exaggerating. characters and two levels of brackets. 

Thanks to the Psion Organiser (that’s Entries are typed in and displayed 
the one on the right), you can now walk the way you would write them. 


around quite comfortably with a com¬ 
puter in your pocket. You can travel 
on a bus without taking up tw'o seats. 
Or stroll through a revolving door 
with confidence. 

In fact, you'll be carrying an expand¬ 
able computer system with 
a microprocessor that’s 
significantly more advanced 
than those commonly found 
in micros costing 20 times 
as much. 

Unlike some of its larger 
counterparts, however, the 
Organiser's simple language 
and command structures 
make it very easy to operate. 

Even for the computer novice. 

An extremely efficient 
filing s ystem in your pocket. 

The Psion Organiser 
comes complete with a plug¬ 
in datapak which can 
permanently store over 
10,000 characters. Allowing 
you to enter such day-to-day 
information as diary engage¬ 
ments, telephone numbers, 
addresses, train times and 
exchange rates. To name but 
a few applications. 

You can type in informa¬ 
tion and ‘‘SAVE’’ it in any 
form you want and retrieve it 
quickly and simply with the 
“FIND "key. 

So you'll no longer have to 
juggle with diaries, notebooks and 
backs of old envelopes to keep 
yourself organised. 

All entries can be 
simply amended by 
using the Organiser’s editing facility. 
And since all data is permanently 
stored in the datapak, you'll never lose 
it, even if the battery is disconnected. 

Carry out complex calculations - 
sim pl y and swiftly . 

Without plugging in any additional 
software, the Organiser can carry out 
calculations involving up to 200 


Moreover, you can go back and edit 
both data and formulae, even after the 
calculation has been carried out. 

So it'ssimple tq correct entry mistakes 
and perform “what if” calculations. 

In addition, the time and date are 


One way or another, 
k an you can have a 
computer in your pocket. 


displayed at the touch of a button. 

Expand your O rg aniser , but not 
your pocket. 

On receiving your Organiser you 
will find that it has two unique ‘solid 


TO: PSION LTD . 22 Dorset Square. London NW1 6QG 
Please send me by registered mail Q1 ANTITY PRIt 
Psion Organiser with HK datapak 
Science Program Pack 
Maths Program Pack 
Financial Program Pack 
I6K datapak 
8K datapak 


P+P 
L99 ^5 +L2 50 

L29 45 f U SO 
L29.95 +U50 

L29 95 +LI 50 
LI995 +LI 25 
112 95 +L1 25 _ 


I enclose my cheque/Postal order made payable to Psion Ltd 

or Please debit my credit card (please tic k appropriate Box i 

Access □ BardaycardA'isa □ American Express CD Diners Club C 


state drives concealed under its pro¬ 
tective sliding case. 

These matchbox-sized units are key 
to the open-ended power of the 
Organiser, allowing you to create and 
use an infinitely large personal and 
permanent information base on 8K 
and 16K datapaks. 

Two 16K datapaks together give a 
total storage of over 40,000 
instantly accessible characters. 

Additionally, either size o( 
datapak can be used in con¬ 
junction with any program 
pack to produce unbeatable 
processing power in your 
pocket. 

Comprehensive software 
prog rams. 

Available immediately are 
three plug-in 16K program 
packs for financial, science 
and maths applications, the 
beginning of a software 
library. 

Sowhetheryou re involved 
in management,engineering, 
technology, sales or account¬ 
ancy, theres a program pack 
containing all the softw are 
you’ll need for standard 
computations and a lot more 
besides. 

Each program pack incorp¬ 
orates a database containing 
essential specialist facts, 
figures and formulae, plus 
(more importantly) asimple- 
to-understand programming 
language. Enabling you to 
write your own software programs 
(up to 16K long) and run them off a 
datapak whenever 
needed. 

In short, the Psion 
Organiser is as functional as systems 
200 times its size. 

Its a computer with screen, key¬ 
board, operating system and twin 
solid drives for data and program 
storage. 

But, at £99.95, it’s a lot less strain on 
your pocket. 

Psion Ltd., 22 Dorset Square, London NW16QG. 


Signature:- 


Name (Mr/Mrs/Miss/Ms)_ 


PCW 18/7 


Postcode _ 


To place an order over the telephone, ring (01) 200 0200anytime 
Psion Ltd . Reg No 15201 31 England Orders can only be accepted lor delivery within thcUK 
Please allow 14 days for delivery 

If lor any reason you are not completely satisfied with your 

Psion Orgamsei, return it in good londition within seven d.i\ I II | II O I 

and we ll return your money in full and without question lii U mtmi LLI 






















































NEWSPRINT 



Thorn EMI has got into the IBM-lookalike business by 
adopting the Televideo Tele-PC. It's a very elegant system, 
and, what is more, it is available on demand, unlike the 
original, claims Pat Harvey, managing director of the 
Computeraid branch of Thorn. 

Look for a portable version this month, from the same 
source (and other importers, of course)—details on 
Wey bridge 52939. 


stepsto betaken in the 
obi iteration of pi racy/the 
notionislaughable. 

I end on an entertaining note. 
One particular software house 
is widely believed to be owned 
by a prominent gangland 
figure. Itcameto hisattention 
that copies of his best-seller 
were on sale at prices which 
madehim reasonably 
suspicious that a rival was 
profiting at his expense. 

Histechniquewastopaya 
visit to the distributor, whom 
he offered the alternative of 
amending histrading practice, 
or undergoing surgery on his 
kneecaps with a ballistic 
weapon. 

Out to lunch! 

My old friend Mike Lunch, 
having failed to convince me of 
the merits of the Texas 99/4, 
then of the vastly greater 
meritsofthe Aquarius, moved 
to software company TABS, 
with rumoursof'amazing 
things about to happen' some 
time in the last New Year. 

These amazing things turn 
outto be hardware. 

TABS has started selling the 


Olivetti version of the IBM 
micro, because of the shortage 
oforiginals. It is also trying to 
sell the original, and the 
Apricot and Sirius, and the 
Future and the Octopus. 

The group has established 
some50TABS Business 
Centres, which sell notonly 
hardware and TABS 
accounting software, but also 
distribute other business 
software. Firstoutside product 
is from IBIS: an incomplete 
records package. 

So naturally, I tried to contact 
the former computer manager 
of Texas, and the former 
managing director of Mattel; 
and found that he has moved 
on. No longer will I be hearing 
from my old friend Mike Lunch, 
for he has joined IBM, and 
people who workfor IBM are 
notpermittedto have 
journalists numbered among 
theirfriends. 

Usergroupfor 
Adam 

A new user group—this time 
forthe Adam (Benchtested in 
April):thestrange 


two-diskette boxthat attaches 
to Coleco video games boxes. 

Perhaps there are some 
Adam usersinthiscountry, 
after alI, because somebody 
called David Winnet reckons 
that he will attract like minds if 
we publish his address. 

I have my doubts, but the 
address is20 Wordsworth 
Close,Towcester, 
Northamptonshire NN12 7UJ. 

Burned by 
Dragon 

Dragon Data Ltd'sdecisionto 
call in the receiver has had a 
strangesideeffect. Sales 
soared in the panic that 
followed as retailers tried to 
cleartheirstock. Bargain 
hunters were able to pickup a 
Dragon 32 for as little as £59. 

Although Salamander 
Software's Paul Kuczora was 
nostalgic about the Dragon 32 
(Dragon started up at about the 
sametime as Salamander) he 
is now negotiating with Tandy 
to license some of its titles for 
use with the Color Computer, 
which I ike the Dragon is based 
on Motorola'ssophisticated 
8-bit6908 processor. 

JohnSymes of Microdeal 
agreed that around Christmas 
1982, the Dragon 32 was the 
right machine at the right time 
and sold forthe right price — 
unlikethe64kversion. Symes 
also cites Dragon's early 
runaway success as a factor in 
the company's eventual 
collapse: 'Everyoneat Dragon 
wastoobusytotalktous.' 

Later, when sales slowed, 
Microdealfound Dragon 
technical staff hard to reach or 
unhelpful.'I don't think they 


appreciated the need for third 
party software,'said Symes. 
Microdeal, too, is exploiting 
theTandyconnection by 
importing American Color 
Computerprogramsforuseon 
theDragon. 

Soft Solution's Shaun 
Fensom echoed the 
frustrations of dealing with 
Dragon: 'Itwas notoriously 
difficult to get information 
aboutthe32fromthe 
company.' Bad 
documentation, especially 
aboutwriting machinecode, 
slowed the time it took for 
Dragon prog rams to reach the 
market-place. 'It was as 
though Dragon didn't know 
its own machine,' said 
Fensom. Almost by accident, 
Soft Solution discovered a 
facility — &H — to translate 
decimal numbers into 
hexadecimals, which wasn't 
mentioned in Dragon's 
manual. 

Premier Micro Systems' 
Delta Disk package was on the 
market for almost six months 
before Dragon released its 
own disk system. Dragon may- 
have gone bust, but 
Premier's Mike Bedford still 
sees a lucrative customer base. 

There are 200,000 Dragon 
usersoutthere,'said Bedford. 
'That'sa large potential 
! market.Theyaren'tgoingtogo 
out and chuck their computers 
in the bin just because the 
company has gone bankrupt.' 

Meanwhile the receiver 
would be happy to sell you a 
computer—upto£6m worth 
of stock is languishing in 
Dragon warehouses as several 
interested parties, including 
GEC and Tandy, bid forthe 
company's remains. 
JohnStokdyk 



You can tell at once from David Canter's scraggy, honest 
face that he is a psychologist (he's professor of Applied 
Psychology at the University of Surrey). 


And from that, of course, you will at once deduce that he is 
going to make a vast difference to the software supplied by 
Compsoft. 

Canter has been taken on as a director of Compsoft. 
'Psychology and software,'thecompany raves /.. . the 
perfect combination!'Details on (0483) 898545. 
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screen when it is ready. 

Both Sharp and Hitachi 
are busy trying to manufacture 
these 25-line displays (Apple, ACT, 
IBM, Tandy and who knows who else 
are also in the market for them). The 
16-line screen has a reasonably pleas¬ 
ing typeface, and the contrast is neither 
better nor worse than that of the Epson 
PX-8 (you need good strong frontal 
illumination for both). A contrast con¬ 
trol thumb-wheel is situated at the 
left-hand side of the case. 

One thing that is certain is that this 
LCD has a much faster refresh rate than 
any I've seen to date. Whereas all the 
lap-helds update their display with a 
very noticeable lag, the Encore screen 
was not noticeably slower than a 
cathode ray tube. 

Power (15 volts DC) on the prototype 
was supplied by a small, boxed power- 
supply connected to a large step-down 
transformer giving US 110 volts. The 
final version will have a similar box 
operating at European voltages for the 
UK market. 

A compartment next to the power 
switch will hold a NiCad pack to supply 
battery power for up to five hours — 
though extensive use of twin disk 
drives and modem will cut that down 
considerably. The battery pack is the 
same sort used in portable video 
camera/recorders. 

Keyboard 

The keyboard is a simple switch-matrix 
type, not an 'intelligent' unit with its 
own processor—as on the IBM PC. The 
63 keys are proper typewriter ones with 
concave tops, quite similar to those on 
the Tandy Model 100; they have a light 
but not unpleasant feel. 

A four way cursor group sits to the 
right of the space bar and all the IBM 
special keys are present, but in different 
arrangement because the Encore has 
no dedicated numeric keypad. The 
Home, End, PgUp and PgDn keys are 
the shifts of the cursor keys, while Scroll 
Lock and Caps Lock sit outboard of ALT 
at the left of the space bar. Vadem has 
wisely moved that damnable 7' key 
outboard of the left-hand Shift key so 
that the bottom row is standard qwerty 
rather than IBM. Next to the right-hand 
Shift key was a key — unmarked on the 
prototype — which functions as an IBM 
DEL key, and can be used to reboot the 
machine by CTRL ALT DEL. The key 
actually marked Del on the keyboard is 
conventional backspace delete (like the 
original Osborne Vs, it sometimes only 
backspaces, depending on the applica¬ 
tion). 

Above the keyboard proper is a block 
of function keys which are im¬ 
plemented as a ZX81 -style membrane 
keyboard (though you can clearly feel 
mechanical microswitches underneath 
the plastic sheet). Ten of these corres¬ 


pond to the IBM function keys 
while four below them are marked 
with 'icon'-style symbols and perform 
special Encore functions (of which 
more below). 

The whole keyboard swings upwards 
to become a lid, covering the screen 
and locking two latches with release 
buttons on top of the case. 

The case on the prototype was 
hand-made in paint-sprayed perspex. 
The production version will be in 
injection-moulded, self-coloured ABS. 
There is no carrying handleatthetopof 
the case; instead sockets are provided 
at the sides for a nylon shoulder strap. 
Several commentators (myself in¬ 
cluded) have suggested that a suitcase- 
type handle would be more useful for 
short moves, and one may find its way 
onto the production version. 

The overall feel of the package is 
excellent; it's not too heavy to carry 


around town on foot, yet it sits on a 
desktop like a proper computer, with 
the screen right there where you want it 
in front of your face. This is definitely 
not a lap-held machine as its whole 
shape and balance militate against 
perching it on your knees. 

The back of the case contains D25 
connectors for a Centronics parallel 
printer and RS232 (300 to 19,200 baud). 
A small empty window reveals where 
the separate connector for the auto¬ 
dial/auto-answer modem will sit. 
Approval is currently being sought for 
this unit, which on European models 
will be CCITT standard 300 baud only. 
The US versions will have a different — 
Bell standard — unit, so frequent 
Atlantic hoppers will need to buy a 
separate modem and hang it off the 
RS232 to cover both territories. 

Removal of four screws allows the 
back of the case to be opened and 
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New design bYiin disk drives; the second disk drive is an optional extra 
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undersold all the desktop manufactur¬ 
ers in a highly embarrassing fashion, 
and bundled a heap of industry stan¬ 
dard software to boot (regrettable pun 
intended). 

Having sold somewhere in the region 
of 150,000 Osborne Is worldwide, the 
kamikaze pricing policy finally came 
unstuck, and Osborne, in July 1983, 
filed for protection under America's 
'Chapter 11', roughly the equivalent of a 
voluntary liquidation. The causes of the 
Osborne collapse were quite complex, 
but a big factor was that the Osborne 1 
suffered from being the first in a new 
market. 

The Osborne 1 had a very small 
screen and a limited disk capacity of 
90k. As rivals came out with bigger 
screens and disks, Osborne had to offer 
matching options and each took longer 
to emerge than the buoyant market 
could bear. Finally came the big one; 
the move to 16-bits and IBM- 
compatibility. An IBM-compatible 
Osborne was announced, but was 
delayed in production, and Osborne 1 
sales slumped as potential customers 
waited instead for the new machine. 
The ensuing cash-flow crisis almost 
proved fatal. 

The word 'almost' is crucial, because 
Osborne is back in business. The 
company has reorganised, made 
arrangements to clear up its debts (it 
will be discharged from Chapter 11 
soon) and announced ... a fully port¬ 
able, IBM-compatible computer called 
the 'Encore'. 

The lessons have been learnt, and the 
new-look Osborne company will steer 
clear of manufacturing; it will market 
the Osborne Encore in Europe and the 
rest of the world. The machine is 
designed by a silicon valley firm called 
Vadem, set up by ex-Osborne em¬ 
ployees and manufactured under con¬ 
tract by Selectron of Santa Clara. The 
machine will be sold in the US, not by 
Osborne but by Morrow Designs, as the 
Morrow 'Pivot'. 

Like the Osborne 1, the Encore has a 
completely new shape, and opens a 
new sector of the computer market. 
Whereas the Osborne 1 and its succes¬ 
sors (from Kaypro through to 16-bit 
Compaq), are 'transportables' which 
require mains power, the Encore is fully 
portable with battery back-up and a 
weight of around lOlbs. But, unlike 
lap-helds such as the Epson PX-8, the 
Encore will havethefull specification of 
a desktop 16-bit computer, complete 
with 80 x 25 LCD display. The still secret 
offerings from ACT and Tandy will 
almost certainly follow into this new 
sector. 

I said 'will have' above because both 
Hitachi and Sharp — the manufacturers 
of 80 x 25 screens — have run into 
production problems which are de¬ 
laying delivery, and rather than wait, 
Vadem/Osborne have decided to 
launch and ship an interim version of 
the machine with an 80 x 16 LCD 
screen. 


Neatly and compactly designed, the Encore uses the 80C86 processor 


63 proper typewriter keys; note the four brightly coloured icon-style function keys 


The machine tested in this review 
was a pre-production prototype which 
lacked, in addition to the 25 line screen, 
the battery pack and the built-in mod¬ 
em. Some aspects of the operating 
software were also incomplete. To 
make matters even more exciting for 
me, the machine was only available for 
24 hours on its way through London, 
and it had been dropped, smashing the 
perspex mock-up case but not affecting 
the electronics (one of the directors did 
it so no-one got fired!). A second 
machine was flown in specially for 
photographs and benchmarking. 

Hardware 

The Encore has that same obviously 
new and obviously right look about it 
that the Osborne 1 had; obvious in 
hindsight that is. An upright flat case 
about the size of a medium-sized 
cassette/radio holds the drives and 
screen, and the front 'lid' folds down 
horizontal to become the keyboard. 


The test machine had twin 5V4in 
drives (each holding 360k) in the recess 
at the right-hand side. These are a new 
V3rd height design, a little over 1 in thick, 
of Japanese manufacture. The stan¬ 
dard Encore will in fact only have a 
single drive, the second being an 
optional extra. The drive doors are 
opened by pressing on a ribbed area, 
which both releasesthedoorand partly 
ejects the diskette. Fiddling around at 
the side of the machine, out of eyesight, 
was awkward at first — especially with 
the two slim drives so close together. It 
became quite natural after a few hours, 
but it would be better if the red disk 
warning lights could be moved to, or 
repeated on, the front of the machine. 

An 80 x 16 LCD screen sits in a 
window in the front of the case, and this 
will be the unit fitted on the machines 
shipped in September; however, the 
window in the case has a moulded 
groove at the bottom so that it can be 
opened up to admit the full 80 x 25 
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Osborne has learntits lessor! the hard way, but despite financial difficulties 
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Three years ago Adam Osborne 
changed the face of microcomputing. It 
was not only the shape of the Osborne 1 
which was novel, though it set the style 
for a swarm of imitators (its almost 
military functionalism still looks better 
to my eye than its smoother rivals). 
What was more important was the fact 


that you could for the first time carry 
around a fully functional CP/M compu¬ 
ter in one lump. 

To be safe you still needed mains 
power (the battery pack never did quite 
materialise), and its weight, at around 
30lbs, provided a good way of develop¬ 
ing biceps. But it worked, and a lot of 


people I know still use it as their 
breadwinner, humping it around in the 
back seat of the car on occasion, but 
mainly using it as a desktop word 
processing machine. For the most 
important thing of all was that Osborne, 
far from charging a premium for the 
benefits of transportability, actually 


tjie company 's out_ to prove it's still alive andkicking. TheEncore is 

fujjy portable, IBM-compatible and builttoa desktop specification 

Will it be competition for the lap-helds?Dick Pountam finds out 
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Illustration by David McAllister: The London Agency 



directors, playing MUD is free. 

MUD runs on a DEC-10 mainframe 
(too big for your Christmas stocking) in 
Essex University, and is such a large 
and complex program that it can only 
run after about 2am or at weekends — 
otherwise the university students 
wouldn't be able to run their projects! 

There is an advantage to playing at 
these unsociable hours (apart from 
cheaper telephone bills): the computer 
department at Essex has its doors 


locked at midnight so students (called 
'internals') can only play at weekends. 

This may sound like a disadvantage, 
as MUD is at its best with many players, 
but when you consider that internals 
play at the DEC'S own terminals run¬ 
ning at 9600 baud while anyone playing 
over the telephone network ('exter¬ 
nals') are at 1200/75 baud, then an 
external vs an internal is an ill-matched 
contest. 

There are quite a few externals 


playing the game already, some as far 
afield as South Wales, Scotland and 
even one player from Japan! So, if 
you're looking for something a little bit 
different from run-of-the-mill adventure 
games, MUD might be just the thing. 

Details on connecting up to the 
DEC-10 and more information on MUD 
can be obtained from: Richard Bartle, 
Department of Computer Science, 
University of Essex, Wivenhoe Park, 
Colchester, Essex C04 3SQ. iTTFI 
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ADVENTURE GAMES 


Real, live MUD! 

Essex University has opened^ its portcullis to adventure games addicts 

in the form ofMJJD, running on its DEC-10 mainframe. Theequjvajent 

aTCBradiojp fantasyland', undergraduate Susan Thomas 

(aiias&TdoratheWitchj^uanint^^ 


In these days of computer enlighten¬ 
ment, mention the word 'Adventure' 
and most people will know what you 
are talking about. Ask them for the 
name of the best and most exciting 
adventure, and many will talk of the 
Crowther-Woods original, while others 
will hold their breath in awe and 
whisper of the infamous Zork. 
Thousands of micro users have played 
these on various machines, but the best 
adventure game this side of the milky 
way is played by very few people, is not 
advertised in the computer press and is 
not available in any form on any micro¬ 
computer— it is called, simply, MUD. 

MUD stands for Multi-User Dungeon, 
which is just what it is. Imagine you are 
playing an adventure. Let's say you're 
in a room of a house, you have found 
some treasure, and are now a bit 
stumped as to how to get it past the 
bookcase, which you can't shift but 
which you're certain conceals a secret 
passage. You have tried all sorts of 
commands to no avail, and are about to 
give up when up on your screen comes 
the message: 'Tom has just arrived.' 

Real-time interaction 

This is where MUD leaves other adven¬ 
tures for dead because 'Tom' starts 
talking to you! Tom is not part of the 
program, but a real, live person, sitting 
possibly hundreds of miles away and 
exploring the same land asyou are. You 
can chat with him, ask him questions, 
follow him — he may even decide to 
steal some of your hard-earned trea¬ 
sure! You try to talk him into helping 
you move the bookcase . . . 

MUD issimilarto most adventures in 
that you have to explore, find and 
collect treasure, and fight monsters. 
Indeed, if you are the only player in the 
game then it's like a giant 'Colossal 
Cave', only with far better descriptions 
and more fiendish puzzles. 

Locations range from a gravedig¬ 
ger's cottage, a pine forest, a wrecked 
off-shore galleon and the time- 
forgotten island, to the dark and 
dangerous mines, halls and citadel of 
the feared Dwarfen Realm. 

Puzzles are many, varied, and often 
humorous, like the Pythonesque 'Kick 
the beggar' (which results in 'The 
beggar moans as your foot smashes 
into his face'), or the cat which you must 


kill nine times ('The cat tries to get out of 
your way but you graunch its head in'). 

When you play for the first time, you 
select a name and sex for your 'perso¬ 
na', then enter the game as a 'Novice' 
with average stamina, strength and 
dexterity. 

Experience points are gained by 
collecting treasure and dropping it in 
the swamp — a swamp, because the 
treasure then sinks into oblivion and 
this stops other players finding it again. 
Initial treasures are relatively easy to 
find as they are mainly aboveground; it 
is these treasures which you use to 
build up your experience so that you 
have sufficient magical power to go for 
the big stuff! 

Sounds easy so far, doesn't it? The 
fun and challenge really begin when 
you realise that there are others after 
the same booty, and they may not be as 
inexperienced as you! 

There are 10 levels in all, from Novice 
through Warrior, Hero, Champion, Su¬ 
perhero, Enchanter, Sorcerer, Necro¬ 
mancer and Legend until you reach the 
ultimate level and goal, the all-powerful 
and immortal Wizard (or Witch). 

Anyone can attempt to use magical 
spells in MUD, but the higher the level, 
the more potent are your magical 
powers and the greater your chance of 
success — failure often sends you to 
sleep, not a tenable position to be in if 
you are attacked. 

More experience also gives you a 
better chance of winning a fight. 
Fighting, be it with another player, a 
horrifying Zombie or whatever, drains 
your stamina and you then need to find 
a quiet place to sleep to build it up again. 
Some denizens of the land are pretty 
nasty: for example, the dragon which 
roams the arcane forest has a stamina 
of 800 while the most you can have is 
100! This calls for a bit of teamwork — 
the intrepid adventurer rounds up a 
gang of players and they set off to duff 
the dragon up a treat using their 
combined strength and stamina; then 
it'stimeto reward yourfellowconquer- 
ers... 

It is a fact of MUD that you will die 
many times. Eventually though, you 
will know the game well enough and 
haveenough pointsand magical power 
to sweep through the land zapping 
friend and foe, collecting treasure and 


avoiding the many pitfalls. In other 
words you could say the adventure is 
'solved'. 

Surprises 

At this point, an average adventure 
would be over. MUD, however, is not an 
average adventure. While you play, 
your points slowly accrue until, one 
day, wearily dropping your last piece of 
treasure into the swamp you get the 
message: 'Your level of experience is 
now Wizard.' And here begins the real 
fun. 

Basically, Wizards are go-anywhere, 
do-anything-to-anybody, immortal 
beings. They 'rule' the game and to 
become one is the player's ultimate 
goal. They have additional powers to 
those available to other players. Any 
object can be picked up by them, 
wherever it is, without their having to 
move from their location. Even mons¬ 
ters which roam the land are under their 
control. 

Some of the commands available to 
Wizards(you'll havetofindthem outfor 
yourself!) include the opportunity to 
look at a copy of any player's screen — 
in other words, a Wizard can see exactly 
what you are doing without your 
knowledge. 

A Wizard can force you to do anything 
he desires: try the same to them and 
you are curtly informed: 'Not to a 
Wizard you don't!' If you make a 
nuisance of yourself and generally 
annoy other players with inane remarks 
then you may find yourself transported 
to a room with no exits, where you are 
left to cool off— if you are lucky. Gotoo 
far and you will be informed that a 
Finger Of Death by a wizard has 
terminated you, and your character is 
dead — permanently. 

How to play 

All you need to play MUD is a micro with 
an RS232 port, a modem and com¬ 
munication software (if you already 
subscribe to Micronet then you just 
need the software), then simply apply 
to British Telecom for a PSS ('Packet 
Switch Stream') dial-up account. The 
cost is £25 for a network user identity 
plus around £25 per year in addition to 
telephone charges — most PSS calls 
are local though; otherwise, thanks to 
the generosity of Essex University's 
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Illustration by Chris Winn 


punches your nose in, or if you wish to 
use the system while drunk or very 
tired, all of which will alter your vocal 
delivery. There's nothing to stop you 
having a separate disk file for each 
contingency, such as KNACKERED 
.VOC or LEGLESS.VOC. Of course each 
different user of the machine will have 
to have their own voice-print file. 

In addition, the results of the first 
training need to be 'tweaked' a little as 
you go; certain words that you pro¬ 
nounce inconsistently will be frequent¬ 
ly misrecognised. It's possible to up¬ 
date the training for single words like 
this without having to go through the 
whole lot again (which takes around 10 
minutes). 

Success 

How well does it work? I was quite 
surprised to discover how effective it is. 
After a training session using five 
iterations I found that I could control 
Scratchpad with around one word in 
five having to be repeated. 

Occasionally it would get into a 
hopeless mess and appear to be 
guessing at random, but it always 
respondedto 'cancel', which abortsthe 
current operation and lets you start it 
again. Scratchpad's ordinary keyboard 
commands are all retained so it can be 
used without VoiceDrive. 

The vocabulary selected for use with 
Scratchpad includes all the Roman 
numerals, the (upper case) alphabet 
in international phonetic form 
(Alpha,Bravo,Charlie,Delta . . .), all the 
arithmetic operators, and 50 of Scratch¬ 
pad's own commands. 'OK' is used 
instead of the carriage-return key to 
enter the input. 

Voice input doesn't go straight into 
the program; instead the recognised 
words are printed on the input line so 


they can be checked visually before you 
say OK. Saying 'back' backspaces and 
deletes in case of error. At this point 
sanity hangs on a thread as you crouch 
in the gloom shouting 'back,back,back, 
you dog!. 

A typical spreadsheet session might 
sound so: 

'right down down enter three decimal 
two four OK left string alpha sierra 

sierra echo tango sierra OK.'It 

really is still slightly uncanny to watch 
the cursor obey your commands and to 
seethe spoken charactersappearing on 
the screen. Only a slight pause is 
required between words (about a quar¬ 
ter second) in order for the machine to 
separate them. 

I had no trouble, in the relative quiet 
of my study, with the cheap Tandy 
microphone supplied for the review, 
but the importers suggest a decent 
Shure directional mike if you're going 
to use the system where there will be 
background noise. 

Experience 

I found that the 'hit rate' or accuracy of 
the system improved with experience. 
This is partly a result of training the 
computer and part of training the 
human. As I became used to the 
system's limitations I developed a 
more relaxed way of talking to it. 

At first one is inclined to speak too 
loudly and with exaggerated emphasis 
(the way some peopletalkto children); 
as this is not natural, it's also difficult to 
keep consistent, and thus gives poor 
results. In similar fashion, one must 
learn not to 'snap' at it when it gets a 
word wrong ; that alters your pronun¬ 
ciation too and leads to a vicious circle 
which is only terminated by bursting a 
blood vessel. 

The vocabulary is flexible enough to 


allow the whole operation of the 
spreadsheet to be carried out by voice 
without touching the keyboard, but as 
Supersoft wisely points out this is not 
very efficient. It is much quicker to type 
1.23456or'PERCENTAGE PROFIT'than 
to speak them out one character at a 
time. 

The most effective way of using 
VoiceDrive is to type the data and speak 
the commands, which are far easier to 
remember when you say them. A 
microphone fixing point may become a 
standard fitting on micros of thefuture. 

As the voice prints are quite decou¬ 
pled from the ASCII strings in the 
vocabulary, it's very easy to change any 
command to suit. If you prefer 'Do it!' 
ratherthan 'OK', then merely retrain the 
system and say'Do it!'every time it asks 
for 'OK'. This could get confusing, so 
ideally you would use a text editor to 
change the string 'OK' in the supplied 
vocabulary file to match. 

Scratchpad itself is a nice enough 
spreadsheet, with virtual memory to 
allow large sheets (up to 25,000 cells), 
split screen windows and extensive 
Help facilities. 

Conclusion 

Is it actually useful or just a gimmick? I 
can't honestly say that it's much use to 
me; as a touch-typist I can enter stuff 
much more quickly through the 
keyboard. It may find some buyers 
among bone-idle executives who re¬ 
fuse to type (and it's a tremendous 
status symbol). For anyone with dis¬ 
abled hands, and that includes not only 
amputees but arthritis sufferers, then it 
could be very liberating indeed, allow¬ 
ing access to hitherto unavailable 
technology 

Its potential importance is much 
more widespread, however. This is 
only the beginning. In a few years the 
technology will have improved enor¬ 
mously and I suspect that it will start to 
give the qwerty keyboard a hard time; 
after all why should people have to be 
able to type to use a computer? They 
don't have to be able to play the piano to 
use a record player. 

It doesn't take much imagination to 
extrapolate from this system to one 
which uses a mouse ortouch screen for 
pointing and voice input for data and 
command entry. One particular ap¬ 
plication fascinates me and that is in the 
field of portable computing; with voice 
input, one of the final size constraints 
(namely that there must be room for a 
keyboard) is removed. 

Supersoft is to be congratulated on a 
product which works very well con¬ 
sidering the infant state of the technolo¬ 
gy. The product is distributed in the UK 
by Microtechnology Ltd of Tunbridge 
Wells, tel: (0892) 42949. The package 
including the software and the Tecmar 
board costs £995 and requires an IBM 
PC with 128k memory (and not more 
than 256k to avoid memory overlap 
with the card's RAM). im 
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Uo/'cerecogn/'f/'on systems are sf/7//n their infancy but asthe 
technologydevejops theymaywell be qfpractica[benefit^ to people 

unwijjingorLwabje tousejnwcrokeyboard. DickPountain looksat 

qne^uchsystem, Supersoft's VoiceDrive^ which has been skilfully 

adaptedfqruse with a fjnandahTVDdejJlng[ package. 


Just when you think you're completely 
jaded, and the miracle of the micro can 
no longer move you, along comes a 
product that has you playing like a 
10-year-old with a trainset and calling 
the neighbours in to watch. 

The product to which I refer is the 
VoiceDrive version of Supersoft's 
Scratchpad. Alone, Scratchpad is a 
conventional spreadsheet which has 
been available for over a year for CP/M 
systems and the IBM PC. VoiceDrive 
means just what it says; the spread¬ 
sheet is controlled by talking to it in 
English through a microphone. 

Voice recognition 

Voice recognition has been the subject 
of intensive research for decades and 
working systems, albeit of fairly limited 
capabilities, are on the go in various 
commercial and military applications. 
Among the findings of the research so 
far are that: 

(a) voice recognition is very difficult; 
and 

(b) it requires large amounts of memory 
and processing power, which up till 
now has meant mainframe or large 
mini-computer hosts. 

Recently, however, several US 
manufacturers, including VMC and 
Tecmar, have produced voice recogni¬ 
tion boards that can be run from 
microcomputers. 

VoiceDrive Scratchpad can be con¬ 
figured to work with a variety of speech 
boards, but Supersoft has chosen to 
run with the Tecmar PC-Mate Voice 
Recognition card and can supply a 
package of hardware and software. 

The Tecmar board contains its own 


CMOS 68B03 processor and 8k of RAM 
forstoring speech 'templates' (patterns 
of digital data representing a spoken 
word sound); this allows a vocabulary 
of 100 words. In brief, it accepts audio 
inputfrom a conventional microphone, 
pre-amplifies and equalises it, then 
passes it through a pre-processor 
which separates it into 16 different 
frequency bands. One band at a time is 
sent to an Analogue-to-Digital conver¬ 
tor which, by rapid sampling of the 
voltage, produces a stream of bytes for 
the CPU. The CPU compares this data 
with the 100 word templates currently 
stored in RAM and decides which is 
closest to the word just input. 

This comparison is done in a 'fuzzy' 
way, and the CPU returns to the user 
program the number of the 'winning' 
word, an estimate of how close the 
match was, and the number of the next 
best matching 'runner up' word. The 
user program can then make whatever 
use it wants of this information. 

The Tecmar board is rather smarter 
than most in that it allows a specified 
subset of the full vocabulary to be 
searched. In an application such as a 
spreadsheet (or a programming lan¬ 
guage) with very restricted syntax, it's 
possible to know what commands can 
legally follow any given one and thus 
avoid having to search the whole 
vocabulary. This improves response 
time dramatically. 

One important point to grasp is that 
the voice recognition processor has no 
truck whatsoever with ASCII repre¬ 
sentations of words. All that is returned 
to the host computer is a number 
between 1 and 100 indicating which 


stored voice-print comes closest to the 
recently uttered word. It's the user 
program on the host computer that 
must maintain an array of ASCII strings 
representing the words, and keep them 
in one-to-one correspondence with the 
voice-prints. In other words, there's no 
attempt to infer the pronunciation of 
words from their spelling, or vice versa, 
which are tasks well beyond current 
technology. 

Training 

How do the voice-print templates get 
into RAM in the first place? By a process 
of training. In common with all current¬ 
ly practical voice recognition systems, 
the Tecmar has to be trained to the 
voice of each individual user. This is 
done in a preliminary session, in which 
the 100 words chosen to be included in 
the vocabulary are printed in turn on the 
screen, and the user must speak them 
into the microphone. 

This process must be repeated at 
least three times; up to a point the 
recognition will increase in accuracy 
with the number of iterations used in 
training. The data extracted in this way 
can be stored on diskandthen loaded at 
will into the VR card's RAM, so you 
don't need to go through training every 
time you use the system. 

Your brain is effectively being used 
as a co-processor to perform the task of 
recognising a written word and pro¬ 
nouncing it; it's the same sort of 
compromise that expert systems em¬ 
ploy to get around the tasks which are 
still much too difficult for a machine. 

In practice retraining may be neces¬ 
sary if you have a cold, or someone 
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Modem Operating Frequencies Transmit 


Speed Frequency Frequency Tone 

Modem Type (Bit/s) Duplex 0 10 1 Freq 

Hz Hz Hz Hz Hz 


CCITT V.21 Orig 

<300 

Full 

1180 

980 

1850 

1650 

— 

CCITT V.21 Ans 

<300 

Full 

1850 

1650 

1180 

980 

2100 

CCITT V.23 Model 

600 

Half 

1700 

1300 

1700 

1300 

2100 

CCITT V.23 Mode 2 

1200 

Half 

2100 

1300 

2100 

1300 

2100 

CCITT V.23 Back 

75 

— 

.450 

390 

450 

390 

— 

Bell 103 Orig 

<300 

Full 

1070 

1270 

2025 

2225 

— 

Bell 103 Ans 

<300 

Full 

2025 

2225 

1070 

1270 

2225 

Bell 202* 

1200 

Half 

2200 

1200 

2200 

1200 

2025 


# Bell202 has no back channel as such , only a 5 bit/sec on/off signal (387Hz ~ on, 
no signal ~ off) used for handshaking. (CCITT V22 & Bell 212A do not use single 
frequencies like these and cannot be simply included in such a table.) 


Liverpool Mailbox. . . 

Tel: (051)4288924. 
Electronic mail, down¬ 
loading, TRS-80 Information. 
Hours: 24hoursdaily. 

TBBS,London . . .Tel: (01) 
3489400. Hours: daily 
9am-7am. 

BASUG... Tel: (0742) 

667983. Hours: 24 hours 


components, etc). The 
system provides information 
about stock lines, credit card 
sales, and some message 
facilities. 300 baud only at 
present. Cost: free. 24 hours. 

REWTEL. Tel: (0272) 236628. 
Run by Radio and Electronics 
Wor/d,thepublishingsideof 
Ambitfelectronics 


ESTELLE. Tel: (0279) 
443511 V21 (Datel 200); 
(0279)441188(Datel 600); 
(0279)441222 (Datel 1200). 
For customers of STC 
ElectronicServices. Office 
hoursonly. 



cent of pages are free. 

6pm and Saturday 
mornings, no time charges 
outside these hours (time 
chargesalsoapplyto 
domesticusers). 
Information:tel: Freefone 
2296. 

MICRONET800. An 


organisation providing 
information within the 
Prestel database specifically 
aimed at microcomputer 
users. Service details as 
Prestel. Cost: £50-£75joining 
fee (covers acoustic coupler 
andsoftware—fora limited 
range of machines at 
present) and £8 per quarter 
ontopof normal Prestel 
charges. Information: 
Micronet800,8Herbal Hill, 
LondonEC1R5JB.Tel: (01) 
837 3699. 


Subscriber business 
systemsintheUK: 


Commercial systems aimed 
atbusiness users: 


daily. 

Computer Answers ... Tel: 

(01)6313076. Hours:24 
hoursdaily. 

CBBSSurrey ...Tel: (04862) 
25174. Hours: 24hours daily. 
Blandford Board ... Tel: 
(0258) 54494. Hours: 24 
hours daily. 


NBBBS-North 
Birmingham . . .Tel: (0827) 
28810 

TBBS Southampton . . .Tel: 
(0703)437 200 (ring-back) 

StokelTeC (Information 
TechnologyCentre) (Remote 
CP/M) . . .Tel: (0782)265078. 
Hours: 24hoursdaily. 

ZurichZZV . . .Tel: (01041) 1 
3122267. Hours: 7am-9pm 
daily, and all day Sundays. 

Mailbox-84, W Midlands. 

Tel: (01)631 3076. Hours: 24 
hoursdaily. TBBS.300 (V21) 
and 1200/75 (V23) modes. 

UKsystemsrunby 
commercial organisations, 
which are free at least in 
part. 

DISTEL.Tel: (01)6791888. 
Run by Display Electronics 
(newand surplus electronic 
and computer equipment, 


components suppliers). 
Information on stock lines, 
some message facilities, 

Business users: £15 per 
quarterand5p/minuteupto 
credit card sales; the latter 
onlyforsubscribers. 300 
baudonly atpresent. Cost: 
limitedareasfree, remainder 
£10pa. 24hours. 

MAPTEL. Tel: (0702) 552941. 
Run by Maplin (electronic 
componentsand micro¬ 
computers). Provides 
information on stock levels, 
credit card sales to existing 


Subscriber commercial 
systemsintheUK: 

PRESTEL. Subscribers only: 
Prestel consistsof a database 
madeupofindividual pages 
provided by many different 
organisations (not by Prestel 
itself). 1200/75 baud service 
at local call ratesfora large 
percentage of potential 
users. 300 baud service on 
London telephone number 
only,atpresent. Cost: 
domesticsubscribers£5 per 
quarter and no time charges 
outside peak periods, 80 per 


TELECOM GOLD. Info from : 
Julie Ireland, 42 Weston 
Street, London SE1 3QD.Tel: 
(01)4036777. 

COMET. Messagehandling 
system giving user facilities 
for leaving and retrieving 
messages: costs £30 per 
month. Info from: John 
Douglas, BLSystems 
Limited, Grosvenor House, 
ProspectHill, Redditch, 
Worcs. Tel .(0527)28515. 

*RING-BACK SYSTEM— 
dial the number, let phone 
ring once and then ring back. 


American/Canadian networks 



TYPE 

SYSTEM NAME 

NUMBER 

NOTES 

Forum 80 

HQ System 

0101.816-8617040 


CBBS 

HQ System 

0101.312-5458086 


FBBS 

HQ System 

0101.312-6778514 


ABBS 

Ottowa, Ontario 

0101.613-7252243 


ABBS 

HQ system 

0101.703-2552192 


MABBS 

Fort Walton Beach 

0101.904-8621072 


Bull-80 

Alabama 

0101.205-4920373 


Conn-80 

ColourComputer 

0101.212-4413755 

colour graphics for TRS-80 

Colour 

European networks 



ELFA 

ABC-MONITOR 

Sweden 

010.4687300706 

Halfduplex 

ABC-Banken 

Halmstadt,Sweden 010.4635110771 


ABC- 

ABCCJubof 

010.468801523 

Passwords required 

MONITOR 

Sweden 


CBBS 

Gothenburg, 

010.4631292160 

75/1200 baud 


Sweden* 

010.4631690754 

300 baud 


Helsinki 

010.3580722272 


*After receiving the tone and connecting your modem, either type<C/R> or type: 
<COMC/R>. The system then asks for a password which is: 'ebbs' in small letters \! If you 

only get '>' when you dial up, the system needs resetting and you type <l> C/R. 
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CROMEMCO CS-1HD2 




CALL MICROCENTRE 
FOR CROMEMCO 


CROMEMCO C-10MP 


Cromemco's C-10 personal computer 
includes a Z-80A microprocessor with 64K 
Bytes RAM, 24K Bytes ROM, high 
resolution 12" green phosphor 25 x 80 
screen, detached keyboard, 5" floppy disk 
drive with 390K Bytes capacity, 
communications and printer ports, 
terminal emulation, graphical characters, 
CDOS operating system and 32K 
Structured Basic. 

In the C-10MP we add a software “Super 
Pak”: a full screen editor, WordStar, 
MailMerge, Writemaster, CalcStarand 
PlanMaster spreadsheet programs, 
Chess game, MoneyMaster financial 
analysis and InfoStar data base 
management system. 


The System One Hard Disk computer, with 
an integral 21 Megabyte Winchester hard 
disk, includes Cromemco’s dual 68000/Z- 
80A DPU processor (featured below), with 
256K Bytes of RAM and 390K Bytes of 
floppy disk storage. 

The S-100 bus has eight card slots, 
sufficient for expansion utilising 
Cromemco’s range of interface cards for 
high resolution colour graphics, process 
control, analogue-digital data conversion 
and telecommunications. 


A choice of operating systems includes 
CDOS, CP/M and CROMIX. 


CROMEMCO DPU 


Cromemco's Dual Processor Unit is the ultimate professional 
micro-computer. It combines the flexibility of Z-80A 8-bit systems 
with the speed and versatility of 6800016-bit technology and an 
address space of up to 16 Megabytes of RAM. 

The DPU can be installed in several Cromenco computers, 
including the CS-1 featured above. For larger applications we 
recommend the CS-2, with up to 4 floppy disk drives, each of 
390K Bytes capacity, an optional 21 Megabyte Winchester hard 
disk, screen and printer interfaces plus a 21 slot S-100 bus - 
sufficient capacity to cope with the most demanding industrial or 
laboratory requirements. 


With over 5 years experience ofCromemco systems, we I are Cromemco's leading British distributors. 

MicroCentre Cromemco 

30 Dundas Street, Edinburgh. 031-556 7354 1207 Bath Street, Glasgow. 041-248 2767 
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Remote CP/M 
bulletin boards 

RemoteCP/M systemsarea 
bitdifferentfrom normal 
bulletin board systems 
('BBS'). The latter keep you 
very much at a distance from 
the computer's operating 
system and provide menus 
and sub-menus for you from 
which to choose options. 

RemoteCP/M, however, is 
justasthenameimplies. It's 
like sitting atthe keyboard of 
a CP/M system. After an 
introductory message and 
the log on sequence, if any, 
you are invited to type in 
commands.These 
commands are normal CP/M 
commands. 

Thefeaturesofthe BBS are 
provided by a set of 
programsthatyoucan run by 
typing in their names. You 
can type DIR to see what 
programsareavailable; 'B:' 
to change the drive you are 
working from, and so on. 

If you are not familiar with 
CP/M,'Help' programs are 
available to assist you to use 
the system. One thing to 
rememberisthat'control C' 
will normally getyou out of 
yourpresentaction,and back 
to the main system prompt. 

CP/M file transfer 
program 

Merlin Microcomputers Ltd 
has introduced a file transfer 
programforCP/M systems 
called'TR'. It'scheapfaround 
£50) and easy to install on 
almostany CP/M system 
addressing the RS232 port as 
the'reader','list'or'punch' 
devices. It's also available 
ready installed on a variety of 
systems from the Superbrain 
totheBBC/TorchZ80Pack 
combination. 

All handshaking is done in 
software, and files of any 
length (including'.COM') 
filescan betransferred 
between microsusing a 
simple 3-wire circuit. A 
directory of the machine at 
either end can be obtained. 

For more information 
contact: Merlin 
Microcomputer Systems, 6 


Wesley House Cottages, 

New Inns Hall Street, Oxford 
0X1 2DW.Tel: (0865)251 
255. 

Prestel 

Microcomputing 

There's been something of a 
revolution inthe 
Prestel/Micronet world. 
Prestel has nowstarted its 
own service aimed at micro 
users, called'Prestel 
Microcomputing'. This will 
encompass much of the 
material previously included 
in Micronet,Viewfax258and 
ACCCIubspot800 pages. 

Subscriptions(£8 per 
quarter) will nowbeto 
Prestel Microcomputing 
ratherthanto Micronet. 
Much of the database now on 
public access will only be 
available to subscribers— 
which is a pity. (Perhaps the 
reason isthatthere's plenty 
of informationto interest 
micro users without paying 
the Micronet Sub, so this 
might be an attempt to make 
morepeopledoso!) 

Commodore 
launches 
' Compunet’ 

You may already knowthat 
Commodore has launched 
its own rival to Prestel 
Microcomputing. The 
system will use viewdata 
standards (that is, 1200/75 
baud rate and Prestel type 
graphics) and Commodore 
has produced a modem for 
the 64 to go with the service. 
Thepriceof£100will include 
the first year's subscription 
totheservice(about£30). In 
the long term Commodore 
hopes that it will be able to do 
away with subscriptionsand 
finance the service by 
charging for specific services 
and from commission on 
home shopping sales. 

Themodem includesthe 
necessary software and will 
give Commodore 64 users 
accessto Prestel and other 
viewdata services. One novel 
featureisa built-in 
identification code used for 
security purposes: itenables 


the modem to function as a 
'dongle'for software 
downloadedfrom 
Compunet (in other words 
the software will only run on 
the64 with the modem 
present). 

Null modems 

A'null modem'isn't really a 
modem at all. It's simply a 
device used to connect two 
systems; forexample, where 
there would otherwise be 
some conflict of connection 
or other problem if a simple 
RS232 lead were used. 

Usually, when computers 
arefitted with an RS232 port 
using a standard 25-pin plug, 
theytransmitdataon pin 2 
and receive on pin 3. This is a 
problem ifyou wantto 
connect two computers 
together to transfer a file 
betweenthem. Each will be 
talking on pin 2 and listening 
on pin 3! You'll appreciate 
theproblem! 

The simple answer is to 
make up a lead that has the 
connections to pin 2 and 3 
reversed. This is all that a null 
modem is. 

In some systems there will 
beotherconnectionsto be 
made, butthis depends more 
on the software. Some 
terminal software won't do 
any transmitting until it sees 
that a carrier is present, or 
that the modem is ready—or 
both. To get around this, just 
link a few more pins together 
to fool the computer into 
thinking that it's connected 
to a modem that is online to 
another. Atypical set of 
connectionsfora null 
modem is given in Fig 1. 

Null modems are usually 
madefromtwo RS232 
connectors and a small box 
sothattheycan receive 
normal RS232 cables. 
However,there is no reason 
why you shouldn't make up a 
whole lead connected in this 
manner. 

Somesystems,suchas my 
trusty oldTRS-80 Model 1, 
have a switch to reverse the 
positions of pins 2 and 3 so 
thata null modem isn't 
necessary (unless the 


software needs one). 



Signal 

Protective Ground (PGND) 
Transmit Data (TD) 

Receive Data (RD) 

RequesttoSend (RTS) 
CleartoSend (CTS) 

Data Set Ready (DSR) 
Signal Ground (SGND) 
Carrier Detect (CD) 

DataTerminalReady (DTR) 
Fig 1 Details of typical 
connectionsfora 'null 
modem' 


UKfree networks 
CBBS South West . . .Tel: 
(0626)890014. Hours: 24 
hoursdaily. 

Mailbox-80, W Midlands 

Tel: (0384)635336*. Hours: 
6pm-8am daily (ring-back 
system). 

Forum-80Hull . . .(Forum-80 
HQ)Tel: (0482)859169. 
International electronic mail, 
libraryforup/down loading. 

Hours: 3-11.30pm, Mon-Fri; 
noon-11.30pm, Sat&Sun 
(CCITT); midnight-8am, 
daily (Bell 103). 

Forum-80 Users Group, PET 

Userssectionshopping list 
system. Hours: Tues/Thurs 
7-10pm; Sat/Sun 1-10pm; 
nights,midnight-8am, US 
(Bell 103)standards. 

Forum-80 London . . .Tel: 

(01 >9022546. Electronic 
mail, library for down¬ 
loading. Hours: 7-10pm 
weekdays; midday-IOpm 
weekends. Ring and ask for 
Forum-80. 

MG-NetCBBS London . . . 

Tel: (01)3992136. Facilities: 
electronicmail, program 
downloading. Hours: Sun 
5-10pm. 
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Announcing 
the world’s first 


truly democratic 


magazine 

subscription 

offer... 


Continuing PCW’s policy of reflecting 
the interests, views and needs of its readers, 
we proudly announce the opportunity for you 
to vote on the burning issue of the subscription 
price of a year’s issues of your favourite micro 
magazine, Personal Computer World. 


Your candidates 

To simplify matters, there are three 
candidate prices for a full year’s subscription. 
They are: a red £15, an orange £15 or a blue £15. 

Simply make your vote on 
the order card (don’t worry 
about the colour) and send 
it to us, along with your 
full voting fee (£ 15). 

Your Bribe: 

We’ll process the vote, 
and also send you a 
free copy of our 1984 
Benchtests as a 
thankyou. 


Your Leader: 

Oh, and you’ll also 
receive a year’s 
copies of Personal 
Computer World, 
sent straight to 
you hot off the press. 





System Science 

C Compilers for CP/M-80 


Software Toolworks C/80 ver 3 £50.00 

C/80 Mathpak £30.00 

Aztec CM £155.00 

Eco-C for Z80 code £185.00 


Lisp £45.00, UVMAC Z80 Assembler £35.00, Mychess 
£40.00 

C Compilers for MS-DOS, 


PC-DOS, CP/M-86 

Aztec C86 £185.00 

Lattice C £395.00 

Digital Research C £239.00 

AztecC] [for Apple DOS £155.00 

Forth-83 Standard from 
Laboratory Microsystems 

Z80 CP/M-80 £79.00 

8086/8088 MS-DOS, PC-DOS, CP/M-86 £79.00 

M68000 CP/M-68K £195.00 

Floating point extensions £75.00 


16 Bit Co-Processor Boards for 
Z80 CP/M Systems 

M68000 processor, 256K RAM, CP/M68K and C 8086 
processor, 256K RAM, MS-DOS or CP/M-86. (Enquire 
for details). 

Please send cheque with order (plus £2.00 pp + VA T) 
to our new address: 

6-7 West Smithfield, London EC1A 9JX 
Tel: 01-248 0962 



PrEDITor from ADarII 



AT LAST, Advanced Editing Viewdata/Teletext 
Software for BBC Model B at a LOW Price 

• Enables VIEWING, EDITING and SAVING of 
VIEWDATA FRAMES: 

-On line to Prestel or any other similar viewdatabase 
-On line to databases other than viewdata, converting 
information accessed into viewdata frames j 

-Off line, using your micro as your own private 
viewdatabase, or with a view to transferring locally 
edited frames to a remote viewdatabase 

• Permits two micros to access each other down a 
telephone line 

• Can create viewdata/teletext pages for inclusion in 
other programs 

• Many advanced editing features such as fast draw 
graphics and block moves 

• Disc or tape based, permitting storage of pages, with 
links, on either 

PRICE £60 plus 50p package and postage 
BIG REDUCTIONS FOR MULTIPLE ORDERS 

Enquiries: 

Bernard Thomas, Tel: 051-207 2725 

Orders to: 

MARIS, 145 Weston Road, Runcorn, 

Cheshire WA7 4LQ 

Please state whether 40 track or 80 track disk required. 

— - J J 



Use a micro 


WL. „a. 9 Making this possible 
WIQf ***** • is our speciality! 

Come into out office, and see 
the best in personal computers 
and their software. 

Almost any leading brand 
name you’ve heard of. 

Then, if you like, select a 
microcomputer to RENT for 
the period you want. 

If you are happy with your 
choice, a purchase option is 
available. If not, you can try 
another! 

No matter which way you turn, 
you get unbiased professional 
advice. Plus training. Plus 
maintenance. Painless! 


Learning more is painless too. 
Just post this coupon. 



CCA (MICRO RENTALS) LIMITED 

194 Old Brompton Road, 

Name 

London SW5 OAS 

Telephone: 01-370 1381/2/3 

Organisation 

Telex: 296823 COAL G. 

Address 




Telephone 

CCA (MICRO RENTALS) LIMITED 
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type. As soon as the orginal type is 
restored, the display reverts to what it 
was previously. If a document has an 
embedded formula only the result is 
displayed, and it cannot be edited 
without revertingto spreadsheet type. 

Lotus has pre-empted the software- 
tutorial vendors by supplying Sym¬ 
phony with its own tutorial soft¬ 
ware.This is organised as a series of 
lessons, designed to take the novice 
through the basics of Symphony 
spreadsheeting. 

On the subject of teaching — not only 
can Symphony teach you, but you can 
also teach it! This iscalled Symphony's 
'learn' mode, where every keystroke in 
a sequence is remembered so that it can 
be re-executed later. This is useful for 
any situation where you might be 
repeatedly performing the same sequ¬ 
ence of operations a number of times, 
but is particularly appealing to the more 
mathematically-minded spreadsheet 
user. 

Once the system has done some 
learning it is fairly instructive to see 
how the keystrokes information has 
been stored which serves as an intro¬ 
duction to Symphony's macro facility. 
The information on the keystrokes is 
stored as text, in a column and might 
look like this: 

123.456- 

{RIGHT} 

666.789- 
+ a36* b36 

/c {UP} — {RIGHT}{UP} 

Symphony does not store the 
keyboard codes of the characters, but 
gives them readable names like 
{RIGHT} for the right arrow key and ' 
for the RETURN key. The example 
above shows that everything you do at 
the keyboard can be noted in learn 
mode: numeric and formula entry, 
cursor movement, and menu selec¬ 
tions. (The 7 ' key activates the menu.) 

The macro language includes a num¬ 
ber of other features, which cannot be 
entered by 'learning' at the keyboard. 
For examplethere is {IF} and {WHILE} 
which can be used just I ike IF and WHILE 
in any other programming language. 
To work fully with Symphony's macros, 
it is easiest to open a document window 
and use the normal word processing 
facilities to create the program. Like 
anything elsethe document is stored in 
Symphony's spreadsheet, so it is per¬ 
fectly usable from a spreadsheet 
window. 

Conclusion 

Framework and Symphony integrate 
the same five applications, cost about 
the same and will be launched within a 


few weeks of each other. They both 
come with huge volumes of docu¬ 
mentation which were, unfortunately, 
incomplete at press time. 

On the database front, for applica¬ 
tions which involve a good mixture of 
database and spreadsheet work and 
where the amount of data involved is 
not large, Symphony is invaluable. 

But limitation to computer mem¬ 
ory space also applies to Frame¬ 
work. However, the ability to use it 
in conjunction with dBasell and to 
extract subsets of dBase files directly 
should make Framework a useful pack¬ 
age as a complement to dBasell for 
users of large data files. 

Symphony's spreadsheet calcula¬ 
tions are decidedly faster than those of 
Framework's. Ashton-Tate claims that 
Framework's spreadsheet can be used 
for accounts ledgers, cash flow analy¬ 
sis, job cost estimates and budget 
preparations, yet it's worth questioning 
how easy it would be to implementthis 
sort of project. 

Ashton-Tate obviously hopes to 
stimulate independent software 
houses to develop applications within 
the Framework environment with 
FRED, and it would be a worthy feat 
indeed for such software to compete 
successfully with some of today's 
specialist accounting packages. 

Writing in Symphony's macro lan¬ 
guage is also for advanced users, but 


Spreadsheet Benchmarks 

Both systems were prototypes, not the final 
release version, and were tested on IBM PCs 
(see PCW December 83). 

Framework 

The prototype Framework software occu¬ 
pies 210k of RAM, but the released version 
will becutto 150k(plusa60k'overlay').lfthis 
goes according to plan it will be feasible to 
run small Framework applications in just 
256k of RAM. This will undercut the mini¬ 
mum Symphony memory requirement by 
64k. 

These tests were made on an IBM PC with 
512k of RAM. Although Framework can use 
the 8087 numeric processor chip to enhance 
calculation speeds this was not available in 
the test machine. It was not possible to test 
the spreadsheet capacity (Benchmarks 1(a), 
2 and 3) owing to a software malfunction 
when large spreadsheet frames were cre¬ 
ated. The remaining tests were performed 
on a 100 row by 13 column spreadsheet. 


oncea specialised application hasbeen 
implemented as a macro, the system 
could be operated by a relatively 
unsophisticated user. Nevertheless, if 
you intend building complex struc¬ 
tured spreadsheet models Frame¬ 
work's frames are definitely easier to 
handle. 

As word processors both packages 
perform adequately. Users probably 
shouldn't choose either package on the 
strength of word processor require¬ 
ments alone. As well as producing 
integrated reports the word processing 
facilities offered are suitable for memos 
and documents. 

Framework is the more 'powerful' of 
thetwo overall, but much of this power 
is inaccessible to all but the most 
enthusiastic user. It's no cop-out to say 
that neither product stood out as being 
visibly superior. 

Both products get a big thumbs- 
down on size of documentation. Cer¬ 
tainly the main thrust of both packages 
is firmly towards the business user who 
doesn't want the hassle of learning to 
use a numberof different packages. On 
balance, both packages are probably 
easier to use than the more traditional 
'integrated' approach of a package 
such as Open Access. 

Framework will cost £495 and Sym¬ 
phony £550 (excl VAT) at launch. 


1 (b) and (c) Integer and decimal recalcula¬ 
tion time: 48 seconds; that is 2.08 rows per 
second. 

1 (d) Horizontal scrolling: 6 seconds; that it 
2.16 columns per second. 

1 (e) Vertical scrolling: 63 seconds; that is 
1.59 rows per second. 

Symphony 

These tests were made on an IBM PC with 
458k of RAM. 310k of this was occupied by 
the software, leaving 148k for spreadsheet 
data. 

(1) (a) Numberof rows accommodated: 247. 
(1) (b) and (c) Integer and decimal recalcula¬ 
tion time: 33 seconds; that is 48 rows per 
second. 

(1) (d) Horizontal scrolling: 7 seconds; that is 
1.86 columns per second. 

(1) (e) Vertical scrolling: 68 seconds; that is 
3.63 rows per second. 

(2) Number of rows of text accommodated: 
820. 

(3) Number of rows of numbers accommo¬ 
dated: 967. 




Symphony Database Benchmarks 

(Framework's Benchmarks will be published as soon as Ashton-Tate releases a 


production version of the package) 

BM1 Time to add one new record Inst 

BM2 Time to select record by primary key Inst 

BM3 Time to select record by secondary key 3secs/lnst 

BM4 Timeto access20 recordsfrom lOOOsequentially on 3-characterfield (same 

field as in BM2 key) NA 

BM5 Timetoaccess record using wildcode 3secs/lnst 

BM6 Timeto index 1000 records on 3-characterfield NA 

BM7 Time to sort 1000 records on 5-characterfield IminlOsecs 

BM8 Timeto calculate on onefield per record and store result in record 12secs 

BM9 Timeto totalthreefieldsover 1000 records 5secs 

BM10 TimetoaddpnenewfieldtoeachoflOOOrecords 3secs 

Timeto import a ffle of 1000 records: 2mins5secs 
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restrict your view of the data table. This 
is done either by setting up search 
criteria to select particular records, in 
which case all records are displayed but 
those matching your criteria are high¬ 
lighted, or by constructing windows to 
restrict your view to a particular rec¬ 
tangular range or ranges. 

Advanced features 

You can link information in two or more 
separate sets of data, but only where 
they are all contained in the same 
worksheet and reside in memory at the 
same time, thus encountering memory 
limits. A good macro facility is pro¬ 
vided, so you could construct tailor- 
made applications if these were 
appropriate. It is possible to run DOS 
commands directly from within Sym¬ 
phony, and this, combined with the fact 
that all your data is held in memory, 
makes it possible to recover cleanly 
from a 'disk full' error when saving the 
worksheet — a distinct advantage! 


SPREADSHEET 


To start using Symphony as a spread¬ 
sheet the 'services' menu must be 
activated. Symphony always has two 
menuson hand: 'services'isforgeneral 
operations relevant in all contexts, and 
'applications' is tailored to the needs of 
the particular type of window in use. 

The services menu includes options 
for creating all types of window, and so 
for spreadsheeting the spreadsheet 
window must be specified. A name 
must be given to the window, and its 
display position and size defined. 
Several windows of differing types can 
appear onscreen simultaneously, and 
Symphony provides a number of facili¬ 
ties for organising this layout. 

As Symphony provides only one 
place for storing everything, it is not 
surprising that it is very large. And any 
unrestricted spreadsheet window has 
unrestricted access to the whole of it. 
The spreadsheet is 256 columns across 
by 8192 rows down. 

Of course, even though both Sym¬ 
phony and Framework operate on IBM 
PCs with identical keyboards, most of 
the keystrokes are different. Some of 
Symphony's cursor moves involved 
two keystrokes, butwere slightly easier 
to remember. For example, pressing 
the 'END' key, then the 'right-arrow' 
key moves the cursor to the right-hand 
of a row, whereas 'END' plus 'down- 
arrow' moves to the bottom of a 
column, and so on. 

Like Framework, Symphony offers a 
rich variety of functions to be used in 
building up models. On a casual inspec¬ 
tion it looks like Ashton-Tate's and 
Lotus's programmers picked up the 
same functional spec. But there are a 
few differences. Symphony does not 
have the same maze of date functions (a 
good point), but generally elsewhere it 
does have one or two bonus functions 
not found in Framework. On a close 
inspection, Symphony can offer: 


@ROUND, @RAND, @ISNUMBER and 
a few other mi nor functions which have 
no counterpart in Framework. 

There is one unfortunate aspect to 
Symphony's management of the 
spreadsheet, illustrated by the fact that 
it is impossible to use the top-left and 
bottom-right cells together. Even if 
nothing else exists anywhere the 
system gives an 'insufficient memory' 
error. This extreme example is unlikely 
to trouble most users, but it does point 
to inefficiencies in Symphony memory- 
management. 

When in spreadsheet mode the ap¬ 
plications menu keystroke accessesthe 
Sheet menu. This menu is tailored to 
the needs of spreadsheeters. It is this, 
coupled with the distinctive spread¬ 
sheet display and differing action of the 
cursor keystrokes, that distinguishes 
Symphony spreadsheet mode from 
other possible modes. The sheet menu 
offers 11 different 'commands' to facili¬ 
tate manipulations to the spreadsheet, 
such as Move, Copy, Delete and Insert. 

Symphony has a fairly unusual 
spreadsheet command called a 'range- 
command'. The basic idea is that a 
rectangle of cells (a 'range') can be 
given a name, and this name can be 
used in subsequent operations in place 
of the range coordinates. This has a 
surprisingly large number of uses: 
ranges can be filled with numbers, be 
protected from accidental erasure and 
act as the source for distribution 
counts. 

In common with 1-2-3, Symphony 
spreadsheet also has a database facil¬ 
ity. This is, of course, in addition to the 


main Form window, which offers 
rather more database functionality. It is 
possible to sort records, and there are 
also some special database functions 
available for use in formulae. These 
apply descriptive statistical operations 
to selected records only. They are all 
duplicated by non-database equiva¬ 
lents that work exhaustively down a 
column. 

(Database enthusiasts would be bet¬ 
ter advised to work through a Form 
window, but presumably Lotus has 
included the database commands in 
the spreadsheet window primarily for 
the benefit of 1-2-3ers who have opted 
for Lotus's upgrade to Symphony.) 

From a spreadsheet window, data in 
otherapplicationscan be readily acces¬ 
sed. Since all types of window actually 
store their data in the spreadsheet this 
is particularly simple, and the data can 
be referenced in the normal way. 

An interesting feature of Symphony, 
which is not permitted in Framework, is 
the ability to change the type of a 
window. Some type changes are of 
limited value, although it can be in¬ 
structive to change to spreadsheet 
from one of the other types, just to see 
how Symphony structures the under¬ 
lying information. In the middle of a 
word processing session it is possible 
to change the type to spreadsheet, 
enter a formula into a cell alongside the 
text and the word processor document 
will have an embedded reference to 
information elsewhere in the spread¬ 
sheet, automatically updated in the 
normal way by spreadsheet recalcula¬ 
tions. No damage is done by changing 


Database summary 

Framework 

Symphony 

Maxfilesize 

ML 

ML/8191 recs 

Max record size 

ML 

256 x 240chrs 

Maxnofields 

ML 

256 

Maxfieldsize 

ML 

240 

Maxdigits 

NA 

15 

Max prime key length 

NA 

240 

Special diskformat? 

No 

No 

Filesize fixed? 

No 

No 

LinktoASCIIfiles? 

YV 

YV 

Datatypes 

C,N 

C,N,D,T,M 

Fixed record structure? 

Yes 

Yes 

Fixed record length stored? 

Yes 

Yes 

Amend record structure? 

Yes 

Yes 

Linkdata files? 

NA 

Y* 

No.datafilesopen 

NA 

ML 

No.sortfields 

UL 

3 

No. keys 

NA 

ML 

Maxkey length 

NA 

ML 

Subsidiary indexes kept up-to-date? 

NA 

NA 

Datavalidation 

Adequate 

G 

Screen formatting 

P,D 

P,D 

Uniquekeys 

NA 

Optional 

Reportformatting 

P,D 

P,D 

Store calculated data 

IN,BA 

IN,BA 

Totals&Statistics 

Yes 

Yes 

Store selection criteria 

No 

Must 

Combining criteria—And,Or,Not—>1 
criterion /field? 

Yes 

Yes 

Wild code selection? 

SW 

AF 

Browsing methods 

AF 

SW 

Interaction methods 

—Menu, 

FullTailoring— 

Reference Manual + 

PR 

** 

TutorialGuide+ 

PR 

*** 

ReferenceCard+ 

PR 

? 

On-Linehelp-f 

***# 

? 

Hot-Line? 

F 

Dealersupport 


Notes: ML= Memory Limited. * = Within Worksheet/Memory. + = Maxfivestars. 
Screen and Report Formats: D= Defaultsupplied. P=Paint-a-screen. L=Letterformat. 
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mainframe communications. Instead it 
contents itself with providing compre¬ 
hensive micro to micro links along with 
the ability to access the popular dial-up 
information services. 

The communications protocols can 
be altered from the SETTINGS option 
on the main menu. 

Apart from allowing you to play 
around with the baud rate and parity, 
Symphony also allows you to control 
some more esoteric features con¬ 
nected with auto-dial/auto-answer 
'smart' modems. With a bit of work it 
should be possible to hook most 
modems to Symphony. 

COMM allows you to transmit and 
receive sections of worksheet and 
whole disk files. It can cope with both 
text and program files. The latter are 
transmitted and received using the 
XMODEM protocols which are widely 
used in the micro world. 

A nice touch with this system is that it 
can translate data produced on a 
foreign PC into British characters. It is 
unlikely that many people would use 
this in their day-to-day work, but it 


are also stored in the same worksheet 
as the data, which also speeds up 
operation, and makes it possible to 
change such administrative details 
quickly. 

However, the corresponding dis¬ 
advantage is that you are limited as to 
the amount of information you can 
store. These limits apply to any kind of 
information held by Symphony, butare 
more likely to prove a serious drawback 
in processing structured data consi¬ 
dered as batches of records than in 
other applications. 

Symphony takes up approximately 
290k characters, so on the minimum 
size memory on which it will run you 
would only have room for about 30,000 
characters, or about 150 records of 200 
characters each. The maximum 
amount of memory you can have on a 
standard IBM PC is 640k characters, 
giving you a maximum of 350,000 
characters ofworking space, or,theore¬ 
tically, about 1750 records of 200 
characters each. In practice, the limit 
would be rather lower, since the 
'housekeeping' information seems to 
take up quite a lot of room. My 
Benchmark file contains 1000 records 
each of 152 characters; in Symphony, 
these records, together with the screen 
format, record definition, three selec¬ 


particular subset that needs changing. 
Since the whole of the data is held in 
memory, with a coordinate reference 
foreach data item, the effect is that each 
field is indexed for direct access. As a 
result, access times of individual re¬ 
cords are very fast—see the timings for 
Benchmarks 2 to 5; such times would 
apply to any field without an interven¬ 
ing indexing step, hencetheabsenceof 
BM6 which is irrelevant in the Sym¬ 
phony context. 

In SHEET mode, you can amend 
fields across the whole data set or 
across ranges, using the spreadsheet 
recalculation facilities; this was the 
approach used to carry out BM8. 

Displaying and printing 
information 

Individual records can be displayed 
using the form designed for input, or 
displayed or printed in formatted re¬ 
ports by designing a format using a 
'paint-a-screen' approach within the 
worksheet. Such formats may include 
multi-line formats suitable for mailing 
labels. 

Once designed, such a format can be 
stored in a separate file for use in 
different worksheets if desired, or to 
save space in the worksheet. A default 
print format is also provided, using the 
field names as column headings. Data 
from individual records can also be 
processed via documents such as 
standard letters created in DOC mode; 
the 'template' letter looks very much 
like the corresponding document in 
WordStar's Mailmerge facility. How¬ 
ever, the standard letter must reside in 
memory with the data while the two are 
being merged, so this would also 
reduce the space for records. 

Calculations for analysis are very 
powerful, as you would expect on a 
spreadsheet-based package, and in¬ 
clude a variety of statistical functions as 
well as totals. By using these features 
carefully you can also calculate sub¬ 
totals. 

Selection and sorting 

You can set up selection criteria to 
display particular sets of records in 
FORM mode. Each criterion may con¬ 
tain one or more tests, and a record 
must pass all the tests to be selected. 
You may have several criteria in opera¬ 
tion together, and in this case the record 
must pass any one criterion. 

Using this combination, you can set 
up most combinations of AND and OR; 
the operators provided are the usual 
comparison operators for both num¬ 
bers and character strings, and there 
are also a good range of special string 
operators such as LEFT. You can askfor 
searches to start at a particular point in 
the string, and for partial matches using 
wild codes. 

While in SHEET mode, you can also 


could be useful to, say, multi-nationals 
and the like. 

Macros 

Macros allow you to write rudimentary 
programs consisting of Symphony 
commands which can be called by a few 
keystrokes. The simplest form of macro 
could imitate a series of often used 
keystrokes or return an often used 
string. 

In addition Symphony has what it 
calls the Symphony Command Lan¬ 
guage. This extends the abilities of 
macros by allowing FOR . . . NEXT 
loops, IF . . . THEN structures, sub¬ 
routines, error trapping, and so on. 
Although this extends the programma¬ 
bility of Symphony, it doesn't come 
near Framework's FRED in terms of 
sophistication. 


DATABASE 


Symphony's method of operation is to 
store information in spreadsheet for¬ 
mat, with each data item occupying a 
single cell, each field a column, and 
each record a row. 

This approach gives a number of 
distinct advantages — among which 
are high-speed retrieval of information 
and flexibility in viewing the informa¬ 
tion as individual records, as a table or 
mixed with text. 

In addition, all the 'housekeeping' 
information, such as the format of the 
screen used to display individual re¬ 
cords,thecriteria which maybe needed 
to select subsets of records, and so on, 


tion criteria and a sort criterion took up 
about 220,000 characters, and was in 
fact nudging against the memory limit 
on a 512k machine. 

Record creation 

To use Symphony for data manage¬ 
ment, the minimum necessary is to set 
up a list of field names, and then ask 
Symphony to generate a set of defini¬ 
tions and a screen entry format. This 
formatcanthen beused in FORM mode 
to add, amend or display individual 
records, one record occupying the 
whole screen. If you work this way, 
Symphony sets up all fields with the 
same data type and length. Alternative¬ 
ly, you can specify these attributes 
yourself. Thefield names are also used 
as column headings when the data is 
viewed as a table in spreadsheet mode. 
A Calc field type is allowed, which 
permits data values to be calculated 
from other fields or constants or both. 
Good data validation features are 
provided. 

To enter records in FORM mode, you 
simply type them in. You can also enter 
records in SHEET mode, but if you do 
you must also amend the separate set 
of data set definitionsto tell Symphony 
that that total number of records has 
changed. In either case, you can use the 
usual cursor controls to move about. 

Once a record has been inserted, to 
amend ityou must recall ittothescreen 
and use the Edit key (a function key) to 
show that you wish to make changes. 
When amending records, you can set 
selection criteria to allow retrieval of a 
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elapsed since...) and handling times as 
well, and Framework adopts the usual 
spreadsheet convention (where func¬ 
tion names are preceded by '(5)'). 

For example: 

@COS(B23) 

would calculate the cosine of the 
contents of cell B23. 

In multiple-spreadsheet applications 
it is essential for formulae to be able to 
reference cells in other spreadsheets. 
Each frame can be given a name after it 
is created, and this is used in the cell 
reference for non-local cells. Thus, if 
there are three spreadsheet frames 
called "DivA", "DivB" and "Both", a 
formula such as: 

DivA.Profit.Total + DivB.Profit.Total 
could be used in 'Both' to obtain the 
total profit of both divisions. A further 
refinement is that a frame itself can be 
assigned a formula. This enables more 
'global' spreadsheet manipulations, in 
particular consolidation operations, to 
be readily performed. 

Since cell entries are generally fairly 
brief, most spreadsheet systems have 
fairly limited editing facilities for chang¬ 
ing cell contents. Not so with 
Framework! After all, it has a full-grown 
word processor elsewhere so it might 
as well give you full access to its editing 
power when you are amending form¬ 
ulae. 

In general Ashton-Tate has attemp¬ 
ted to do this sort of factoring of 
resources throughout Framework. This 
greatly reduces the learning effort. 
Pressing the 'home' key gets you to the 
top of a word processor document or 
the top of a spreadsheet depending on 
context. 

Framework offers extensive spread¬ 
sheet formatting facilities. These in¬ 
clude the usual variable column widths 
and scientific displays but, in an 
attempt to appeal to the business user, 
Framework provides a wide variety of 
styles for displaying financial figures. 
Thus it is possible to arrange for 
parentheses around negative num¬ 
bers, and a choice of currency prefixes 
or suffixes. 

The rich variety of functions in 
Framework will be primarily of use to 
the spreadsheet worker, but they also 
constitute a major part of FRED. In the 
standard release of Framework, FRED 
will be fairly lightly documented (ex¬ 
cept for the functions), si nee most users 
will not need it; but Ashton-Tate plans 
to release full documentation of FRED 
to expert users or programmers who 
need it for sophisticated applications. 


SYMPHONY 


Three of the most commonly used 
Symphony commands are 'services', 
'menu' and 'help'. 

The services key provides functions 
such as disk operations, printing and 
system configuration common to all 
applications within Symphony. The 
options from the menu key will vary 
according to what you are doing. In 


both cases pressing ESCAPE will get 
you out, although sometimes the 
menus provide a specific get-out option 
which is a better choice. The help is 
context-sensitive and is pulled in from 
disk. (This was not working on the 
review system). 

Help is provided in the form of the 
window manager. When you define a 
window, you can specify the area of the 
main worksheet to be accessed. This 
can range from the whole worksheet to 
just a few cells. When you are with in the 
windowyou can scroll around as much 
as you like until you hit the boundaries 
set in the window definition, at which 
point the machine bleeps and won't let 
you past the border. 

Once you have mastered this idea, 
Symphony is much easier to live with 
because you are back to the idea of 
separate areas for different sets of data. 

The window manager will also allow 
you to do all the usual window tricks — 
expanding and contracting a window, 
moving windows, and zooming into 
and out of a specific window. 

Integration 

A window can be in any of five modes: 
SHEET (spreadsheet), DOC (word pro¬ 
cessor), GRAPH (graphics), FORM 
(database) or COMM (communica¬ 
tions). The important point to remem¬ 
ber is that you can easily switch the 
mode on the fly. For example, if you 
were preparing a memo which con¬ 
tained complex tabular data you would 
proceed as follows. 

First, select DOC to enter word 
processor mode and type text until you 
reach the point where you want to 
insert the tabular data, then select 
SHEET. Your document will stay on the 
screen, but instead of displaying line 
and column numbers, the borders will 
change to spreadsheet mode showing 
cell references. The window is now a 
spreadsheet and you can then enter 
your data, formulae, and so on, and 
produce your table. 

Finally, you can switch back into DOC 
mode and carry on entering text after 
the tables. The only restriction is that 
tables entered in spreadsheet mode, 
can't be edited in the word processor. 

This ability to switch modes on the fly 
is one of the most impressive aspects of 
Symphony. If you attempted to per¬ 
form the above example in Framework, 
the job would be much more difficult. 

Moving data 

This is another area where Symphony 
scores heavily over Framework and 
other more conventional integrated 
packages. 

Moving data around within a single 
worksheet is a piece of cake because all 
you're doing is moving data from a part 
of the worksheet that contains, say, a 
spreadsheet model to another part that 
contains, say, a word processor. 

Moving data from a section of one 
worksheet to another worksheet re¬ 
quires more care, but it is still very 


straightforward. 


WORDPROCESSOR 


The Symphony word processor is very 
simple and uncomplicated but those 
among you looking for WordStar-type 
power and features had better look 
elsewhere: this word processor is 
designed for knocking out memos not 
typing War and Peace. 

All the word processor-specific com¬ 
mands are accessed by hitting the 
menu key; other functions such as 
printing and disk operations are acces¬ 
sed through the services menu. The 
available options are Copy, Move, 
Erase, Search, Replace, Justify, For¬ 
mat, Page and Line-marker. Most of 
these functions are standard and need 
no explanation, but I will go into 
Line-marker and Formatin more detail. 

Line-marker allows you to assign a 
name to a specific line in the text. You 
can then GOTO that line by name 
without having to wade through the 
whole document. 

Format allows you to specify tab 
stops, justification, line spacing, mar¬ 
gins, and so on. The interesting thing is 
that as well as defining default settings 
for the whole document you can also 
create a number of 'format lines' with 
different settings. As you go through 
your document you can call different 
format lines to alter the layout of the 
different sections. 

The only major problem with the 
screen layout is that if you set the line 
spacing to double or triple spacing, it 
will still show up on the screen as 
single-spacing. As I am more used to 
the WordStar what-you-see-is-what- 
you-get style layout I found this 
annoying. Also you have to imbed 
special control codes intothetext if you 
want to produce, say, underlining on 
bold. This is a messy way of doing 
things considering that this is sup¬ 
posed to be a friendly system. 

Graphics 

Symphony allows you to create a wide 
range of graphs and charts. Although it 
will work with the standard IBM colour 
display, the comparatively low resolu¬ 
tion limits the display. Symphony 
graphics allow for six types of graphs: 
pie, XY, line, bar, stacked bar, and 
high-low-close-open. The graphs are 
contained within 'graphics windows' 
and take their data eitherfrom a section 
of a spreadsheet or database. 

All the settings for a particular graph 
are controlled from the oddly named 
'1 st Settings' and '2nd Settings' menus. 
These allow you to control a bewilder¬ 
ing range of features: the graphics 
sub-system is the most complicated 
section in the whole package, but is 
easy to use once you getusedto setting 
it up. 

Communications 

Unlike other integrated systems Sym¬ 
phony is not equipped for sophisticated 
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All this means is that, in practice, a 
Framework database frame is very 
quick and easy to set up. 

Database frames may be viewed 
either as a table or as a form, one record 
at a time. When the database frame is 
created. Framework creates a default 
layout for this form. 

This layout can be modified simply 
by using afunction keyto'drag'thefield 
to the appropriate place. Field sizes and 
numbers are limited only by memory 
size — you could have a single field 
occupying the whole of memory if you 
wanted. 

As is common with Ashton-Tate 
packages, there is no special format for 
date fields. However, a variety of 
functions are provided for handling 
fields as dates, which, to a large extent, 
solves the problem. 

To modify the database form, you 
can add a new field at any time with the 
Insert function. You can add records in 
either the Form view of the database 
frame, or in the Sheet (table) view. As 
with Symphony, the fact that all in¬ 
formation is stored in memory means 
that there is no need for separate 
indexing arrangements; access to all 
records is effectively direct. When 
amending records, you can select by 
using a filter to restrict yourself to just 
one or a few records (more on this 
below). You can also amend one field in 
every record in a single operation using 
an appropriate formula; for instance to 
raise all prices by 10 per cent. 

Displaying and printing 
information 

When displaying data on the screen, 
you can either show one record at a 
time, using the Form view of theframe, 
or show 20 records in a table. Moving 
between the two views is simple — you 
just toggle with a function key. Records 
may also be printed out in either format. 
Alternatively, more complex format¬ 
ting isavailable,using word processing 
features. 


Selection and sorting 

You can set up filters to decide which 
records to display or to delete. Filters 
may consist of many tests, combined 
with And, Or and Not. The syntax is very 
similartothat used by dBasell. You can 
also select particular records to be read 
in from a file, using a single criterion. 

Records may be sorted into either 
ascending or descending order. You 
may only specify one sort field at a time, 
but the sort works in such a way that by 
specifying several sorts, least signifi- 
cantfirst,you can arrangethefile in any 
order you please. 

Advanced facilities 

Framework has a programming lan¬ 
guage which allows you to tailor its use 
to particular applications. It can read 
files in most formats through its filter¬ 
ing facilities. At present, Framework 
can write files only in its own internal 
format and in textformat— if you want 
to read in a dBasell file, make changes in 
Framework and return the file to 
dBasell, you must write the data to a 
text file and then get dBasell to translate 
it back to the original format. It is 
possible to link the DOS to run other 
programs, and this can be accom¬ 
plished semi-automatically by running 
a .BAT file which exits back to 
Framework. 


SPREADSHEET 


To start spreadsheeting in Framework, 
a spreadsheet 'frame' must first be 
created. First, select the 'create' main 
option, then specify the initial dimen¬ 
sions for the spreadsheet (that is, the 
number of rows and columns required 
— these can be changed thereafter) 
and, finally, give the go-ahead to create 
a frame of type 'spreadsheet'. 

Once the frame is created, it is 
displayed alongside all the other 
frames — this can be particularly useful 
when plotting graphs from the spread¬ 
sheet, or otherwise transferring its data 
into other frames. 

Spreadsheet columns are labelled A, 
B, C,.., Z, AA, and so on, while rows are 
numbered. As an added convenience, 
cell references can use any labels that 


may be in the first row and column of 
the spreadsheet. Thus cell DIO could 
also be identified by 'Sales. March', if 
column D is headed by'March', and row 
10 by 'Sales'. 

If an attempt is made to move the 
cell-cursor off the edge of the screen 
a fairly rapid redraw is made but 
Framework never redraws the entire 
screen, only the current frame. A 
further sophistication involves 'lock¬ 
ing' the first row and column of the 
spreadsheet. This is, of course, the 
location forthe row/column namesthat 
offer the alternative cell-naming con¬ 
vention. But, in any event, keystrokes 
made while the display is being re¬ 
drawn are buffered. This can easily occur 
if one of the arrow keys is pressed, or 
held down for a few seconds. Several 
keystrokes are transmitted while the 
screen is being updated for the first 
keystroke, and immediately it is 
finished another redraw starts. 

This is not as clever as it sounds. If 
you inadvertently press a key for too 
long, you can be treated to a lengthy 
sequence of redraws while the soft¬ 
ware catches up. This sequence can 
take several seconds to finish and is 
unstoppable. It can be particularly 
frustrating watching the cell you want 
scroll through the window and off the 
other side! 

Framework offers 15 further key¬ 
strokes for moving the cursor further 
than a single cell at a time. 

Numbers, text and formulae can be 
entered into the spreadsheet by mov¬ 
ing the cell-cursor to the right place and 
then simply typing them in. Occasional¬ 
ly Framework might be confused by an 
entry. For example, 01 -636 6890 will be 
interpreted as a calculation rather than 
the text of a phone number unless 
Framework is forewarned that text and 
not numerics is being entered. 

Spreadsheet formulae can be built 
out of a comprehensive range of 
functions. In addition to '+' '*',and 
7', Framework offers functions for 
manipulating dates, handling basic 
statistics, finance, trigonometry and 
more besides. There are facilities for 
displaying various date formats, con¬ 
verting dates into numbers (of days 
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Glorious technicolour 


The usual graphics displays 


And it's all really a spreadsheet! 
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aspects of any integrated package. 
Framework allows you to move data in 
a number of different ways. 

The easiest data transfer path is 
taking data from one numeric applica¬ 
tion and moving it to another numeric 
application. In effect, this means 
copying from database to spreadsheet, 
database to database or spreadsheet to 
spreadsheet; it doesn't include moves 
to or from the word processor. 

If you want to include spreadsheet 
data in a word processor document, 
you have to get devious and contain 
frames within frames as follows: 

First of all, create a new empty word 
frame. You can then copy both the 
document frame and the word proces¬ 
sor frame into the new outline frame 
and print the outline. 

Although this works, it is very clum¬ 
sy, and getting the imported data 
exactly where you want it can be a 
problem. You can use the 'outline' 
feature (see below) to improve the 
layout and paginate the document. 

(When you look at Symphony you'll 
see that it's much easier to incorporate 
selected spreadsheet data.) 

Thefinal methodofdata communica¬ 
tion is via a 'pipe'. In any numericframe 
(that is, not the word processor) it is 
possible to access data in another 
frame by quoting the frame name and 
cell reference. If the data changes in the 
'parent' frame, then those changes are 
automatically reflected in all 'child' 
frames. 

Outlining 

Outlining allows you to use 
Framework's ability to handle frames- 
within-frames to create complicated 
report-style documents quickly and 
easily by using each frameto make up a 
page of the report. This is a powerful 
and innovative feature. 

The outline can be used as an index 
page showing the names of all the 
frames and sub-frames and numbering 
them appropriately. Using the outline it 
is very easy to find and access the 
desired frame. 

A simple outline might look some¬ 
thing like this: 

Example: 

1 Intro 

1.1 Framework 

1.2 Symphony 

2 Framework 

2.1 Word processor 

2.2 Database 

2.3 Spreadsheet 

2.4 Etc 

3 Symphony 

3.1 Ditto 

3.2 Oh my God what next? 

As it's so easy to switch between 
frames and create new sub-frames, you 
could easily use this feature as a sort of 
'ideas processor' to impose structure 
on random thoughts. 


WORDPROCESSOR 


Like everything else about Framework, 


the word processor is RAM-based, so 
the number of pages of text that you get 
is directly proportional to the amount of 
RAM in your machine. 

Most of the commands used in the 
word processor are exactly the same as 
in other modules of Framework. For 
instance, to copy a block of text use the 
EXTEND CURSOR and COPY keys in 
exactly the same way as you would in 
the rest of the system. 

Those commands that are specific to 
the word processor are mostly con¬ 
tained within the pull-down menus at 
the top of the screen. For example, the 
WORDS pull-down menu contains 
commands for bold, underlined, italic 
and normal text as well as commands 
for the alignment and justification of 
text. 

This makes the word processor very 
easy to use and the manual almost 
unnecessary. 

Graphics 

Framework can display six types of 
graphsandcharts: bar,stacked bar, pie, 
line, scattergraph and X-Y. It can graph 
data from eithera spreadsheetframeor 
a database frame. 

The graphics functions are accessed 
from the GRAPHS pull-down menu, 
although experienced users will prob¬ 
ably access the graphic functions 
through FRED (see below). Spread¬ 
sheet data can be selected using the 
EXTEND CURSOR key. However, data¬ 
base records will probably have to be 
run through a filter before they can be 
graphed. 

Communications 

When Framework is launched it will 
come with a communications program 
called MITE. Unfortunately this was not 


available at the time of the Benchtest. 

Programming 

Framework is supplied with a program¬ 
ming language called FRED ('FRames 
EDitor'). FRED is virtually a full-blown 
programming language in its own 
right. It can be used to access all the 
features of Framework with the advan¬ 
tage that it is totally programmable. 


DATABASE 


A Framework frame, stored in main 
memory, can be viewed on the screen, 
printed,saved in afileorwrittenouttoa 
text or dBasell file. Thus it has in 
common with Symphony the ability to 
process, as one unit only, as much 
information as can be held in the 
computer's memory. However, its 
method of use is a bit different, making 
it less easy to state exactly how much 
information you can process at any one 
time. Individual frames may be stored 
in separate files, or a complete outline 
containing several frames may be 
stored as one. 

Record creation 

To start putting records into a data set, 
you ask Framework to create a data¬ 
base frame. All you then have to do is 
enter the names of the fields you want. 
No indication needs to be given of 
length or type. Framework uses a 
default length which you can set up and 
change, by modifying the way the field 
names are displayed, using function 
keys. When data is entered into a field, 
Framework deduces from the charac¬ 
ters entered what type of field this is to 
be. If you want to enter numbers into a 
field yet have its type as character, you 
can override Framework's assumption. 



Frames can be overlaid 


... or side by side 



The usual graphics displays . . . 


Document building in frames 
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Framework vs Symphony 

The battte is cm for leac[ position in the highly lucrative^ integrated software market 

witji t!™ mam contenders being Ashton-Tate's Framework and Lotuses 

Symphony Peter^ Bright, Kathy Lang and Mike Liardet gjve their verdict. 


Ashton-Tate and Lotus are two of the 
most successful software vendors in 
the world. Ashton-Tate has the top 
selling database in dBasell while Lotus 
has the best selling spreadsheet/ 
graphics/database combination in 
Lotus 1-2-3. (1-2-3 offers no com¬ 
munications facilities, however, and 
you can't write a novel on either it or 
dBasell.) 

Both companies have decided to 
follow the current trend towards inte¬ 
grated software by releasing their own 
contenders for a highly lucrative mar¬ 
ket — Framework from Ashton-Tate 
and Symphony from Lotus. 

Symphony and Frameworkare RAM- 
based and do not use virtual memory 
techniques which involve running data 
to and from disks. Framework has been 
designed to work on an IBM PC with just 
256k of RAM, whereas Symphony 
demands a minimum 320k of RAM, of 
which the program uses about 290k, 
leaving a measly 30k for the user. 
Framework will overlay little used parts 
of the program by pulling them in off 
disk when needed, whereasSymphony 
will only pull help screens in off disk. In 
practice, Symphony users will have to 
buy more memory to get the program 
to do anything useful: Kathy Lang (our 
database reviewer) only just managed 
to run the database Benchmarks on a 


fully-expanded PC with 640k of RAM! 
The Framework review system was 
pre-release and did not use overlays or 
fancy code-compression techniques, 
which makes it hard to forecast exactly 
howmuch memory will be needed. Ata 
guess you'll probably get away with 
lessthanyou needforSymphony—but 
not much less. Display-wise both sys¬ 
tems need high resolution capability 
for graphics, but monochrome output 
can be obtained with a suitable high-res 
card. 

First impressions 

Framework looks very similar to the 
Apple Lisa/Mac and other 'friendly' 
systems. This similarity extends even 
to the point of displaying the 'desktop' 
icon in dapple grey and moving frames 
to the disk icon when you close them 
down. The trouble isthat the limitations 
imposed by IBM hardware mean this 
approach can't be taken to the same 
lengths as in Apple's case. 

Symphony, like Lotus 1-2-3, is very 
much a spreadsheet system in appear¬ 
ance. Whereas Framework stores in¬ 
formation in 'frames', Symphony pro¬ 
vides a single spreadsheet. Whatever 
activity you're engaged in, be it word 
processing, database or number¬ 
crunching, the information is all stored 
somewhere or other on the spread¬ 


sheet. As this is also true of 1-2-3 you 
may wonder in what respect Sym¬ 
phony differs. In fact, it appears sub¬ 
stantially different: if, for example, 
you're word processing itappears like a 
word processor, though underneath it 
all is a massive spreadsheet. You could 
end up with the top left-hand corner 
being occupied with a word processor 
document, the bottom right corner 
taken up with a spreadsheet and the 
middle holding database data. You 
might find this hard to accept if you're 
usedto each application having its own 
nice neat little pigeon-hole. 

Framework's 'frames' can hold data 
from any of the applications, and also 
other frames . . . you can have frames 
within frames ad infinitum until you run 
out of memory. Frames can be edited, 
made smaller, larger and dragged 
around the screen to your heart's 
content. However, if you have more 
than four or five on the screen at the 
same time it can start to look a mess. To 
solve this one a 'zoom' key fills the 
screen with a selected window. 

Most Symphony commands are ex¬ 
ecuted by a combination ofthefunction 
keys and the cursor control keys. The 
same is true of Framework with the 
addition that Framework has to recruit 
some of the keys from the numeric 
keypad to take commands that won't fit 


SYMPHONY 


Most of the commonly used functions 
are contained within pull-down menus 
which are displayed along the top of the 
screen. The functions include disk 
utilities, creating a new frame, search 
and replace, text justification, setting 
graphs and printing. 


Some of the functions in the pull¬ 
down menusareavailablewhetheryou 
are in database, spreadsheet or word 
processor. For example, you knowthat 
whichever mode you're in, if you want 
to print something you go to the PRINT 
pull-down menu. This gives the whole 
package a much higher degree of 
uniformity and makes it easier to learn. 


Framework also has context- 
sensitive help — wherever you are, by 
pressing the Help key you can get 
further information about the task 
Framework is performing. 

Moving data 

Moving data between different applica¬ 
tions is one of the most important 
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T he computer has made 
itself at home in our offices, 
laboratories and classrooms. 

In fact, the big problem 
today is providing enough 
hands-on facilities for every¬ 
body. That’s why so many 
schools, colleges and busi¬ 
nesses are installing computer 
networks, to distribute the 
computer facilities cost-effectively 
to more users at a time. 

At least, that’s the theory. 

THE RML CHAIN NETWORK 
- SIMPLICITY ITSELF 

In practice, an effective local 
area network can be hard to achieve 
if the machines you start with were 
originally designed for single-user 
home computing (as many institu¬ 
tions have already learned). They 
need extra chips, special clock boxes 
and power supplies, and often 
liberal use of the soldering iron. 


RMLCHAIN NETWORK 

THE NETWORKTHATCIVESYOU MORE 


THE RML CHAIN NETWORK 
IS DIFFERENT 

With its powerful 380Z server 
unit and high-specification 480Z 
work stations, you can get it up and 
running without any exotic bolt-on 
extras. 

You’ll find it easy to use, fully- 
interactive, and above all reliable. 

In fact, the CHAIN network 
will support up to 16 simultaneous 
users at a lower all-in price than 
competitors’ machines with far 
inferior performance. 


UNIQUE UPGRADE 
PATHS 

The RML microcomputer 
system evolves effortlessly 
from stand-alone station into 
multi-user configuration. 

En route to the full 
CHAIN network, our new 
Shared-Disc System provides 
low-cost facilities to several 
users simultaneously from one disc- 
drive unit. 

So if you are thinking of a 
multi-user upgrade, look at the RML 
CHAIN network before you buy. 

It’s the one that has proved itself - 
600 times over. 

For details contact Tina Davies 
at the address below. 


RESEARCH MACHINES 

[microcomputer systems! 


Sales Office: Mill Street, Oxford. 
Tel. Oxford (0865) 249866 



















COMMUNICATIONS 


certainly be even further 
delayed, perhaps indefinitely. 

Notascenariowhich 
inspires confidence, so please 
BBC, don't let us all down. And 
makethe next contract with 
Acorn a minimum of eight 
years. 

R F Shepherd, Head of 
Computer Services, City of 
London Polytechnic 

Epson PX-S 
solution 

I refertoDickPountain'sarticle 
on the Epson PX-8 in your June 
issue. 

Asasolutiontohis 
difficulties with pressingthe 
carriagereturn key while 
impatiently waiting for 
programstoexecute, I suggest 
he usethe SHIFT LOCK key. I 
have seen this technique in use 
by several professional 
computer users and it has 
several advantages: 

(1 )Thekeyboard bufferdoes 
not get clogged up by 
extraneoustyping. 

(2) There is also the satisfying 
clicking of'hard' SHIFT LOCK 
keys. 

Even on computers without 
this obvious advantage, one 
often sees a LED to indicate the 
state of the SHIFT LOCK key, as 
in this case, so a pretty light 
flashestodistractthe user's 
attention from the annoyance 
of a snail-like program. 

I hope this suggestion is of 
use to any other impatient user 
in the same dire predicament. 
Mr RJR Williams, Worthing, 

WSussex 

Atmos going 
green 

Isawanadvertisementforthe 
OricAtmos: 'thecurefor 
amnesia'. Not having seen an 
Atmos, I can not comment on 
the validity of its claims, but I 
notethat: 'Theattributesare 
stored on the screen, instead of 
taking up space in memory.' 

Then I realisedthatOrichas 
taken an ideafrom Space 
Invaders (rememberthem?): 
instead of Invaders turning 
green in memory, green 
cellophane is stuck on the 
screen. Presumably, to justify 
itsclaims,Oricsupplies red, 
green and blue cellophane to 
itscustomers! 

Finally,didyou realise thatif 
an infinite numberof monkeys 
sat at an infinite numberof 
word processors, one of them 
would not only type out Ham let 


in full, butfor an encore would 
typeoutagoodOricI manual? 

DouglasNunn, Edinburgh 

Spirited away 

lam writing to complain about 
a software company who 
advertised inthe February 
issue of PCW. 

On the 19 February I ordered 
aprogramfrom Spirit 
Softwareof Pembroke Mews, 
London.Threeweekslaterl 
received a lettersayingthe 
company had production 
problems, but the program 
would be despatched the 
following week. 

Sincethen I havehad no 
further explanation as to why I 
have not received the 
program, nor has my money 
been refunded. I have written a 
letter of com plaintto the 
companyconcerned buthave 
received no reply. 

I would begratefulforany 
suggestionsastohowlcanget 
my money back. 

D. Withers, Lisburn, N Ireland 

(See below for details of the 
Mail Order Protection Scheme 
of the Periodical Publishers' 
Association — Ed) 

Reminiscing... 

PCWusedtobemorethana 
collection of Benchtests and 
news of forthcoming 
products: itusedtohave 
articleson ideas,and how 
people would implement them 
using personal computers— 
take the 3D animation problem 
for example which was 
featured inthe May and June 
issues. 

Whilel realisethat 
advertising and inducements 
to buy are what sell your 
magazine(to which, 
incidentally,! havesubscribed 
forthreeyears) Land perhaps 
many other readers, already 
possessa personal computer 
andamnotquiteassusceptible 
to endless Benchtests as I once 
was. 

In short, I lookforward to 
seeing afewmore ideas, 
articles and discussions of 
problems in some depth, and 
the ways in which they might 
be solved. 

G C Carter, Basingstoke, Hants 

Photo Videotex 

In view of recent 
correspondence about photo 
storage (Computer Answers, 
PCW , May),thefollowing may 
beof interestto readers. 

BritishTelecom Enterprises 


plans to launch 'Photo 
Videotex'early in 1985. This 
product will enable the display 
offull-frame,full-colour (or 
black and white) photos 
onscreen, together with text 
andgraphics. 

Both userand editing 
terminals will be based on the 
IBM PC, with central systems 
being run on GECcomputers. 
Other machines will also be 
able to support centra I 
systems in due course. 

Picture resolution will be 
equivalent to domestic 
television (sampling at 
6.75MHz). With transmission 
at64kbitspersecondon British 
Telecom'slntegrated Services 
Digital Networkor KiloStream 
service,the maximum time 
that a full-frame, full-colour 
photo will take to appear is 10 
seconds. This performance is 
achieved by useof data 
compression techniques. 

Photo Videotexwill be sold 
on a private system basis. 
Patrick Fitzgerald, New 
Information Services, British 
Telecom 

BBC power 
supplies 

With reference to'Out of 
Stock', Communications, 
PCW, April, wewill be pleased 
to supply BBC power supplies 
to Sean Phillips of EC2,or 
anyoneelse. 

J H Lawrence, Lawrence 
Associates, 10 Somerset 
Avenue, Yate, Bristol BS17 
5SF,tel: (0272)321088 

Help! 

I've'inherited' an Andromeda 
Alpha computer, but no-one 
seemsto knowanything about 
it. I've no software and no 


instruction manual. 

I'd be very grateful to hear if 
anyone out there has or knows 
anything about this machine. 

Brian Mitchison, 17 Brook Ave, 
Wembley Park, HA98PH 

(You expect it to work as well! 
No, seriously, anyone got any 
information? — Ed) 

Sargon chess for 
Spectrum? 

As vice president of the British 
Postal Chess Federation and 
also owner of a Sinclair 
Spectrum48k,lwouldliketo 
knowifany PCWreaderhas 
been able to convert the 
published Sargon chess 
programbyDanand Kathe 
Spracklento run on their own 
Spectrum. If so, wouldthey be 
willing to sell me a copy with a 
quickrun-down aboutthe 
program (as I know very little 
about machine code). 

MrB Whitby, 16Mansefield 
Rd, Warrington, Cheshire 

Marriage 

guidance 

It's all down to you that my wife 
has fallen hook, line and sinker 
forwhatshecalls'HerSirius!' 
She moons about'him' night 
andday! 

To get my old lady back into 
bed with me,couldyou please 
write lots about Sirius and 
noneofitnice! Ithinkit'sthe 
only way my marriage is going 
tosurvive. 

Dedwydd Jones, Lausanne, 
Switzerland 

(You could always snuggle up 
with the Sirius and its dual 
'floppies' — Ed) B33 


Mail Order Protection Scheme 

If you order goods from mail order advertisements in 
Personal Computer World and pay by post in advance of 
del ivery, Personal Computer Worldw\ 11 consider you for 
compensation if the advertiser should become insol vent or 
bankrupt, providedthat: 

(1) You have not received the goods or had a refund. 

(2) You write to the publisher of Personal Computer World 
summarising the situation not earlierthan 28 days from 
the day you sent your order and not later than two 
months from that day. 

Please do not wait until the last moment to inform us. 

We guarantee to meet claims from readers made in 
accordance with the above procedure as soon as possible 
after the advertiser has been declared bankrupt or insolvent. 

This guarantee covers only advance payment sent in direct 
response to an advertisement in this magazine not, for 
example, payment made in response to catalogues 
received as a result of answering such advertisements. 
Classified advertisements are excluded. 
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musteitherbuildaswitch into 
thecircuitry orunplug it. 

We produce a professional 
business presentation system 
thatrunsonthe27in Profeel, 
and we find that two further 
modifications are required: a 
680ohm resistor between pins 
19 and 29 to improve the 
blanking level; and because 
the monitor is very susceptible 
to mains noise when it's in RGB 
mode, a cheap filter plug can 
greatly improve the final 
image. 

Ateletextdecoder requires 
the same 34-pin connector and 
sousersofthiswill needto 
keep access to the back of their 
set clear—they may need to do 
alogofplug pulling. 

The Sony Profeel has proved 
to be an excellent monitor for 
computer graphics, for display 
purposesaswellasforuse 
with videoand broadcast TV. 
Martin Conradi, The Rainbow 
Software Company, 

Isleworth, Middx. 

The Micronet 
800 Mo(dodo)em 

Micronet subscribers beware 
—your acoustic modem could 
shortly be as much use as a 
cracked plant pot. 

The Prism modem supplied 
with the system is not 
compatible with the latest type 
of domestictelephone, known 
as the'Statesman'. 'So what,' 
you ask. 'Who would pay extra 
for a flash, push-button job, 
when a standard telephone 
suits both me and my micro?' 
The point is, good old BT is 
busy keeping up with the times 
(competition), systematically 
replacing the old dial version 
forasmart, push-button, 
warbling wonder, and all for 
free! (that is, if you area new 
subscriber to BT or making 
changes to your existing 
telephone installation, such as 
having an answering machine 
installed). 

There should be no problem, 
after all. You can call up those 
nice Micronet people on your 
(new)'Statesman'and explain 
that your handset no longer fits 
the coupler. The company can 
sendyou a replacementplastic 
top moulding to fit your 
handset (£7.50+p&p) and a 
few screw turns later—bleep! 
bleep!, you're back online to 
Enterprise, or whatever. 
Alternatively,you can return 
your working coupler (with 
£19.95+VAT)and byreturnof 
postcomesa hardwired'job' 
(with its bug-ridden ROM) and 
once more, you're back online. 

No such luck! Ask Micronet 


what it is prepared to offer you, 
and it'll say: 'Sell it'(who'll buy 
it?),'Give it away'(who wants 
it?). 'But', you cry, 'it cost me 
£59.74 only a few months ago, 
and I've got to pay the rental 
(£52) for a full year! "Yes, we 
know all that,'says Micronet, 
'but it's still notour policy to 
supply mod kitsorreplacethe 
couplers. Wewill, however, 
supply you with the hardwired 
version for £76 and the 
(doubtful) ROM for£9.95; this 
isourspecialoffer!' 

Thereyouare folks, 

Micronet will not help. You 
could try to get your old 
telephone back (but why 
should you? It is, after all, the 
BT-supplied standard) or just 
sit there for another six months 
paying£1 a weekfora dead 
blackboxwhich no-one wants. 

Sowhatabout it, Micronet? 
Pull that digit! Tell us it's all a 
computer error, or perhaps a 
good old fashioned mistake. 
You're already in trouble so 
don't add to it—just bring our 
micros back to life, as you 
promised. After all, you're still 
taking our money for the 
'service'. 

Bill Pethers, Wokingham, 
Berks 

Alternative soap 
opera 

Well, I finally did it. lam a 
32-year-old bloke with a wife, 
two kids, five cats and a dog to 
support, and I have decided to 
purchase a computer. 

Speak to Trudy (the wife), 
and establish some realistic 
parameters: 

1 Itoughtto looknice. 

2 Mustbebigandimpressive 
looking—can't have folk 
thinking we aren't serious 
aboutit. 

3 Trudy'still-nowlatentdesire 
to type comes to the fore— 
proper keyboard, darling. 
Things are now becoming 
serious. 

Of course, we realised that 
friends who already owned a 
computer would help us in our 
choice. Who were we kidding? 

Theoneswholentusa 
Spectrum may neverspeakto 
us again, due to our expressed 
concern for the cobweb of 
wires,tiny keyboard and 
multi-function keys. Valid 
criticisms we thought—let's 
tell them. After all, friendship 
can riseaboveallthis. 

Wrong! 

We eventually decided on a 
Sharp MZ-711. Next step—a 
magazine. Revertto 
parametersoneandtwoand 
come up with the gargantuan 


PCW. 

Of course, I don'tunderstand 
a bit (oops!) of it: 'Wait a 
minutelove! It'sgotour 
computer in it, so we must 
have decided on a good one if 
the top magazine is writing 
aboutit!' 

Your reviewerseemsto have 
been fairly impressed by our 
choice (Benchtest, PCW 
February). Yes, there were 
criticisms but then, I don't 
supposethere/sa perfect 
machine. As far as I'm 
concerned, whatSurya lacksin 
asurname, he/she(with 
sincereapologiesfor 
whicheverisincorrect) makes 
up for with an easily readable 
and understandable style. 
BobCourtney, South Molton, 
Devon 

(He, fora he 'Surya 'is, has now 
left PCW, andalthough we 
wish him well, he'll be 
'suryasly'missed — Ed) 

Counting in 
real-time 

Following your note in June's 
ChipChatonthe'Sincalese' 
languagedeveloped by 
Sinclair, I thinkyou should also 
lookatthenew'Sincalese' 
mathematics. 

This is used to explain the 
difference between quoted QL 
delivery dates and actual 
dates. Forexample, we 
ordered ourQL on 25 January, 
and hadthe28Sinclair-day 
delivery confirmed twice over 
thephone. 

Afterwaiting 119daysto23 
May, we have been quoted 
eight Sinclair-daysfor 
delivery. 

To put it mathematically: 

(28 Si nclair-days) minus (119 
realdays)=(eight 
Sinclair-days).Thatis,one 
Sinclair-dayequals 
approximately six real days, 
giving usaforecastdelivery 
dateof 11 July. 

Furtherresearch into 
developing this science could 
look usefully atthe'BBC-day' 
of 1981/2 vintage. Our data 
showsthatdeliveryquoted at 
42 BBC days in November 1981 
actually meant 203 real days 
beforedeliverytouson7 June. 
Thus the BBC day, of nearly five 
real days duration, shows a 
remarkable correlation with 
the Sinclair day, which is six 
dayslong. 

Fans of Hitch-Hiker's Guide 
to theGalaxy will befamiliar 
with these calculations as a 
branch of 'Bistromaths', which 
tries to explain the difference 
between the parts and the sum 


of restaurantbills. 

Onthebasisofthese 
forecasts, we have set a 
provisional date in July for our 
QL courses—leaving a margin 
ofdelivery errorwhich even 
Sinclair-maths can tolerate! 

J Coakes, Owl Consultants, 
Tring, Herts 

Up for renewal 

Newsprint (PCW, January) 
draws attention to the fact that 
Acorn'scontractwiththeBBC 
to produce the BBC Micro 
expiresin August. 

I must admit that when this 
institution began to acquire 
large numbers of BBC Micros, 
it never occurred to us that 
such difficulties might arise, let 
alone so soon. Like many other 
academic institutions, much of 
ourcomputing policy now 
centres on this brilliant little 
machine, which we use as a 
multi-functional workstation, 
and for which we have 
developed specialised 
networkingfirmware. Frankly, 
we are getting very alarmed 
about what the future might 
hold. 

I hope that the BBC is aware 
of the problems facing all its 
users if it were to change the 
main contractor (to Sinclair, for 
example). Forwhatever 
undertakings might be given 
(and they are always easy to 
give), the reality of such a 
change-overislikelyto be 
traumaticforallof us. 

With a change of contractor 
thereareboundtobemany 
significant changes in design 
andconstructionofthe BBC 
Micro, and especially in the 
products still to come. This will 
cause problems for users and 
third party suppliers (on whom 
we often depend). Many such 
suppliers are small companies 
producingexcellent 
educational productsforthe 
BBC Micro, who might not 
survivethechange. 

Itwould bedifficultto 
imagine any company going to 
asmuchtroubleasAcorn has 
toproduce(relatively) reliable 
and robust products. The 
company's very thoroughness 
has been a problem to many of 
us patiently awaiting the 
add-on processors, which 
have been a major attraction of 
themachine. Butwecanat 
least be confidentthat when 
they do finally emerge, these 
productswill be well made. 

All production, deliveryand 
maintenance problems which 
beset Acorn in the early days, 
and whichareeven nownot 
over, would recur. Future 
products, which we are all 
anxiously awaiting, would 
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INTRODUCING THE NEW 
OLIVETTI PERSONAL COMPUTER. 

IT'S SO FRIENDLY IT EVEN 
GETS ON WITH ITS BIGGEST RIVAL. 



required to load a Basicode 
program from tape , hence my 
suggestion thatitshould be 
markedassuch. Once you 
have written and saved a 
Basicode program on a 
specificmachine, however , the 
Basicode interpreter is—as 
you say — not necessary. 

Referring to points (3) and 
(4), perhaps you have misread 
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my face in double-quick time. 

Since November last year I 
havebeen writing software 
reviews for one of the weekly 
micro mags, and I've had a fair 
amount of rather worthless 
softwarethrough my fingers. 
Therehavebeen momentsof 
actual joy as a rare piece of 
good quality, value-for-money 
software arrived and 


was interested in marketing 
the program and would be in 
touch. Afterfourorfiveweeks I 
phoned and spoke to Tim 
Moore, who told me that the 
program was ideal for 
marketing and would be 
included in Kuma's next 
catalogue at a price of £30, of 
which I would receive 30%. 
This meantElOfor every 


'linear'RGB (a II the colours you 
caretogiveit)and requires 
one-voltinputs. 

Tooperatethe Profeel you 
mustfirst switch itto RGB 
mode; this needs the 10k ohm 
resistor between pins33and 
19 as described in the article. 
Butyou cannot leave this 
plugged in if you want to use 
the Profeel as a family TV! You 


MICROS UMITED 

Authorised dealer Authorised IBM 
Specialists in Computer Aided Design 

Olivetti 


The new Olivetti M24 personal com¬ 
puter is operationally compatible with its 
biggest rival. 

This means it can handle all the most 
popular software. But it handles it faster. 
The M24 also has many other unique 
features including a higher resolution 
screen with 16 shades of grey. 

A modular format that provides 
greater expandibility. 

Andsuperiorergonomicdesign. 
All at a competitive price. 

To find out more call in and see the 
M24 in action. 


FROM £1595 


Please send me full details on the new Olivetti M24 Personal Computer 


Name- 


Position. 

Address. 
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Ask any of these dealers 
what 100,000Americans found 



created in America by three visionaries. 

Within a year it was the biggest 
success in the history of US. business. 

Within a year it was number two 
to IBM" in the microcomputer market. 


Ask any of the dealers overleaf what 
100,000 Americans found so right about 
a personal computer called Compaq." 

comma 

EOtMHPdUFg® tLOGWUffllEl 


Ring Round 3302 


COMPAQ® IS THE REGISTERED TRADE MARK OF COMPAQ COMPUTERS LTD 






It’s like IBM' 



In an ideal world there would be a 
personal computer that was not only 
more compact than IBM’s 5 but offered 
true compatibility with IBM® software. 

It would weigh 281bs and could be 


carried around and operating in seconds. 

It would be tough enough to resist 
all the knocks that occur in the real world 
and protect the 256K byte RAM within. 
This personal computer was in fact 


IBM® IS THE REGISTERED TRADE MARK OF INTERNATIONAL BUSINESS MACHINES 
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PCW welcomes correspondence from its readers butwemust warn 
that it tends to be one way! Please be as brief as possibleandadd 'not 
for publication'if your letter is to be kept private. Please note that we 
are unable to give advice a bout the purchase of computers or other 
hardware/software—these questions must be addressed to 
TonyHetherington (see 'Computer Answers' page). Address 
letters to 'Communications,'Personal Computer World, 62 Oxford 
Street, London W1A2HG. 


The meaning of 
quantum leap 

Although quanta are very 
small units of emergy emitted 
by excited atoms, changing the 
principle quantum number (n) 
in Bohr'streatment of atomic 
hydrogen involvesa large 
movement along the 
electromagnetic spectrum: 
that is, a quantum leap. 
Basically, as we change n we 
achievetheresultsin Fig 1. 


to put their hard-earned 
money into the advertiser's 
pocket. Hence, it isthe punters 
who need protection, notthe 
advertisers. And this is 
particularlytrueinthe 
computer industry, where 
dishonestadvertising and 
misrepresentation are rife. 

Fifty years ago, advertisers 
did enjoy the right, broadly 
speaking,toruntheir 
advertisements,'true or not'. 
So, for example, Craven A 
cigarettes were sold with the 
claim that they 'do not affect 


n 

1 

Lymanseriesofspectral lines 

(ultraviolet) 

2 

Balmer „ 

n 

(visible light) 

3 

Paschen „ 

n 

(infrared) 

4 

Brackett „ 


(farinfra red) 

5 

Pfund 

" 

(approaching radar 
waves) 

Fig 1 




Incidentally, lawyers use the 

you rthroat'. That was freedom 


'How much money will you 
pay?' 

Leslie Phoenix, Llay, 
NrWrexham 


Tilting wildly at 
windmills 

Guy Kewney'sringing defence 
of freedom of speech for 
advertisers {PCW, May) is 
amusingly quixotic but 
bizarrely misinformed. To my 
mind,' he writes,'people have 
therighttoruntheir 
advertisements, true or not.' 
No,they haven't! PCW 
subscribestotheCodeof 
Advertising Practice, which 
requiresall advertisementsto 
be legal, decent, honest and 
truthful. Advertisers must be 
able to substantiate all claims 
in their ads, and publishers are 
expected to demand such 
substantiation of any dubious 
claims. Insome 
circumstances, dishonest 
advertising may even 
constituteacriminal offence. 

Commercial advertising is 
not a medium for freedom of 
speech—that is what editorial 
pagesarefor. Advertising isa 
deviceforpersuading punters 


of speech—the freedom to 
describea lethal product as 
beneficial. Thankfully, such 
claimsare no longer 
permitted. 

If Guy Kewney is not familiar 
with the Code of Advertising 
Practiceandthe recent 
legislation to protect the 
consumer, perhaps he should 
doa little research before he 
trots off in all directions, tilting 
wildly atwindmills. Don 
Quixote was an endearing 
character—but was, 
nonetheless, quite mad. 
DermodQuirke, Strangled 
Vole Press, Newark, Notts 

(Nocomment — Ed) 


Paranoia 


I am totally amazed that UK 
computer manufacturers are 
assuccessfulasthey are. 

I mean, Sinclair makes a 
computer, starts marketing it 
and no-one gets one for a year 
and a half because the 
company'did notexpectthe 
demand'. Good grief; what 
does Sinclair expect? What's 
the point of launching what is 
going to be a highly successful 
computer before enough of 
them havebeen made? 

Anyway, that's nothing to do 


with me because I have a good 
oldBBCMicro. 

Acorn produces a diskfiling 
system far superior to all 
others with far more 
commands and greater speed, 
and then makes the maximum 
number of files for each disk 
thirty-one! 

Whatonearth isthe 
company doing? What use are 
31 files on a 200k disk? When I 
fill a disk with 31 files and 
compact it, I'm told there is 
160k left on that disk's side that 
I can't use . . . 

Pathetic isthe only word to 
describe 99% of the computer 
world. 

And there's another thing. 
People complain about 
software pi racy and wonder 
why it happens. The reason is, I 
think, because£9-£10 for one 
program is an unrealistic price. 

Consider the work that goes 
into writing a book, and then 
the work that goes into writing 
acomputerprogram: Iwould 
say about equal, yet a book 
costs£1.75andsoftwareupto 
£10 . . . 

Meanwhile, every single 
electronics manufacturer is 
churning out pathetic 
computers and Atari still 
insists on charging £20for one 
game and wonders why 
no-onebuys Atari computers. 

Perhaps I am just being 
paranoid about the whole 
thing. 

Anyway, I'm amazed by 
everythingto do with 
micros . . . 

Brett TMcBain, Wisborough 
Green, West Sussex 

(Don'tworry , you'll getover it 
—Ed) 

Defending British 
Telecom 

Could I just put right the false 
statements made by Guy 
Kewney in Newsprint (PCW, 
May 1984, 'Spaghetti 
Western') in which he 
commented on the British 
telephone network. 

Mr Kewney is correct in 
stating that the'present' 


telephonesystem iscabled up 
withcopperwire. Butsurely 
even he has heard of British 
Telecom's inroads into 
fibre-optics? Also, what is 
wrong withcopperwire? Has 
Mr Kewney not heard of the 
imminent Integrated Services 
Digital Network(ISDN) now 
referredtoasthe Integrated 
Digital Access (IDA) system? 
This service utilises the 
existing two-wire copper cable 
tothe local exchange 
providing an 80kbps (kilo-bits 
persecond)transmission path 
which will carry simultaneous 
voice (64kbps) and data 
(8kbps) to two separate 
destinations. Additionally, the 
service can provide 64kbps 
data(plusthe8kbps 
independentchannel)andcan 
carry voice, data, video (SSTV) 
facsimile—in fact, any 
digitisableinformation. Once 
onto the ISDN exchange the 
data is combined with other 
streamsand passed around 
high-speed trunks at 
Mega-bps rates between the 
ISDN exchanges. Additionally 
and at a higher level, large 
companies maybe provided 
with2Mbyteco-axial linesto 
their local exchanges capable 
of carrying upto30timesthe 
above-mentioned. All this is 
accomplished utilising the 
existing networkand current 
cable technology, and will fit 
into the fibre-optic I inks that 
are being buried in the street 
right now! 

May I add that I have no 
connection with British 
Telecom or the British 
Government, lam a 
professional userof 
world-wide telecommunica- 
tionsservicesand have had 
contact with various 
international authorities. 
DannyThompson, Dartford, 
Kent 

Basicode 

discussion 

Surya's review of Basicode 
[PCW, April 8t May) was, 
uncharacteristically,flawed. I 
continued on page 114 
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FIRST tor EPSON 


and 


OKI MICROLINE I 


PRINTERS 


EPSON 


SHEER ELEGANCE 

RX 80 

100 CPS 80 Col 
RX 80 F/T 
100 CPS 80 Col 
RX 100 F/T 
100 CPS 136 Col 
FX 80 

160 CPS 80 Col 

FX100 

160 CPS 136 Col 


OKI MICROLINE 


List OEM 
Price Price 
£ £ 


M82A 

J20CPS 80 Col 


SHEER MAGIC 

299 259 


M92P 

List 

£ 

OEM 

£ 

160CPS 80 Col 

M92S 

449 

379 

160CPS 80 Col 

M83A 

539 

459 

120CPS 136 Col 

M84P 

489 

419 

200CPS 136 Col 

M84S 

799 

679 

200CPS 136 Col 

M93P 

899 

769 

160CPS 136 Col 

M93S 

585 

499 

160CPS 136 Col 

675 

579 

P - Parallel Interface. S - Serial 

Interface, A - Both supplied as std 
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SHEER VALUE 

List 

OEM 

Price 

e 

Price 

£ 

SHINWA CTICP80 

299 

199 

JUKI Daisywheel 

449 

349 

SEIKOSH A GP100A 
OLIVETTI 

215 

199 

JP101 InkJet 

DAISYSTEP 

199 

159 

Daisywheel 

288 

249 


PRICING 

OEM Prices are exclusive of carriage and 
VAT and are current at time of printing. 
CARRIAGE ONLY £5 ON ALL ITEMS 




\LL FOR OUR BEST PRICES 


3THER1 


By phone, quoting your ACCESS or 
BARCLAYCARD number or by sending a 
HOW TO cheque for the OEM price stated, plus 
'TJjJJIL * Jr carriage and VAT. Please allow 7 days for 
ORDER cheque clearance. 30 days credit for 
Official Orders from PLC’s and Public 
Authorities, subject to 5% Credit Charge. 


TCI CDUnuc OEM Computer Sales 

' 9-11 Regent Street 

HOTLINE Rugby 

(0788) 70522/3/4 Warwickshire CV21 2PE 


ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT 


ELBUG 


FOR THE 
ACORN 


ELECTRON 


IF YOU HAVE AN ACORN ELECTRON OR ARE THINKING OF BUYING 
ONE THEN YOU SHOULD JOIN THE ELECTRON USER GROUP. 

Members receive 10 copies of the magazine ELBUG each year ELBUG is devoted EXCLUSIVELY to the ELECTRON 
MICRO. It is packed with news, Reviews, Hints, T ips. Programming ideas. Major articles, plus Regular program 
features induing games and useful utilities. 

ELBUG, is produced by BEEBUG Publications Ltd., publishers of BEEBUG, the magazine of the National User 
Group for the BBC Micro. BEEBUG now has some 20,000 members, and has achieved a high reputation both in 
this country and abroad. Acorn and the BBC have both taken out multiple memberships, for example, and our 
articles are now syndicated in Australia. (For further details of BEEBUG, see separate advertisement elsewhere in 
this issue.) 

The formula which makes BEEBUG an invaluable companion for users of the BBC micro will be applied to ELBUG. 
By subscribing to ELBUG you gain all the advantages of a single-micro magazine, with no space wasted on programs 
and articles for other computers. 

Further benefits of membership: 

Members’ discount scheme with national retailers of software, hardware and books, with savings of up to 25%. 
Members’ software library with a growing range of titles at special prices for members. 

SPECIAL OFFER 

SUBSCRIBE NOW, AND GET A FREE INTRODUCTORY CASSETTE CONTAINING 8 TESTED 

PROGRAMS FOR THE ELECTRON. 

1. SPACE CITY Defeat the invading Aliens with your laser, and save the city. 

2. 3D NOUGHTS AND CROSSES Pit your wits against the ELECTRON on a 4x4x4 board. 

3. RACER Guide your racing car to victory, avoiding other cars and obstacles on the track. 

4. 3D MAZE In this challenging game, you must escape from the maze — The screen displays a 3D view from inside the 
maze. 

5. PATCHWORK A multicoloured display of continuously changing patterns. 

6. KEY SET ROUTINE A program to set up the user function keys. 

7. MEMORY DISPLAY An efficiently written utility to diplav the contents of memory (ROM and RAM). 

8. CHARACTER DEFINER Define individual graphics characters with this useful utility for use in your own programs. 



RACER 



SPACE CITY 


HOW TO JOIN 

To subscribe for one year, and get your free cassette, send £9.90 (payable to Orbit) plus a strong stamped addressed envelope (for the cassette) to: 

ELBUG-DEPT 6 PO BOX 109, HIGH WYCOMBE, BUCKS. HP11 2TD 

EDITORIAL ADDRESS: Beebug Publications Ltd, PO Box 50, St Albans, Herts. AL1 2AR 
SIX MONTH TRIAL SUBSCRIPTION (5 ISSUES) UK ONLY £5.90 — FREE CASSETTE OFFER STILL STANDS. 
Membership outside UK (one year only): Eire and Europe £16, Middle East £19, America & Africa £21, other countries £23. 
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NEWS FROM JAPAN 



ShinichiroKakizawaisa 
computer technology and 
applicationsconsultant,anda 
freelance journalist. He has 
worked in thecomputer 
industry fortwenty years, 
originallyonmainframes,and 
for the last five years on 
micros. Fujitsu and NEC are 
among the companies he has 
worked for in Japan, 
Singapore, the Netherlands, 
andthellK. Hehasbeen 
involved in policy settingfor 
the Japanesefifth generation 
projectand in Britain he 
participates in SPL'sfifth 
generation project. Insight. 


It is now the monsoon season 
in Japan, which usually lasts 
for six weeks during June and 
July. The heat and moisture 
bring the unpleasantness 
meter reading to a maximum 
100, with unbearable humidity 
day and night. If you don't have 
air conditioning, condensation 
pearls drip down the front of 
your CRT; if you happen to be 
debugging last night's 
machine code routines, the 
machine appears to sob along 
withyou. 

Two-eyed giant 

Along with half a million 
others,! visited the Tokyo 
International BusinessShow 
recently. One business micro 
astonished me—the 
SuperPowerX-Xfrom Miroku 
Keiri KK(KK,or Kabushi 
Kaisha, is the Japanese 
equivalent of PLC).X-Xisthe 
top-end micro of Miroku's 
business series containing two 
VDUsinonebox. 

Miroku claims that the 
two-eyed system provides 
multi-layer, multi-dimensional 
management information 
simultaneously. In addition to 
X-Xeyes, it has a multi-table 
keyboard and three 5Vim 
floppy drives. This may be the 
ultimate solution to the current 
windowing trend—why not 
have as many VDUsasyou 
need windows on the screen? 

The outstanding trend at the 



Monsoon seasori omot, PCW gets tjie news. This month, Shmjchjro 

Kakizawa reports on tjie Tokyo Business Show, micro-controlled 

golfcaddies^word^rocessorsujyivalandtinnedsoftware. . . 


show was in copiers, personal 
copiers and facsimile devices. 
All majormanufacturers 
exhibited low-cost personal 
copiers priced at under £900. 
Many are following the lead of 
Minolta's Zoom PPC, which 
can enlarge/reduce originals. 
The star product was the 
Digital PPC. This can be 
connected to a micro like any 
other peripheral device. 
Images copied by the Digital 
PPC can be edited and inserted 
intoany documentcreated by 
themicro. 

Portable facsimile machines 
weregivena lot of attention 
too, and can also be connected 
to micros. Ricoh, Matsushita 
and Fuji Xerox are all offering 
such systems. At present, the 
best they can do is transmit 
micro output via facsimile, but 
potential applications include 
integration of handwritten 
pictureswith a micro'soutput, 
and free combi nation of 
imageswith information 
stored in the micro. Again, 
digitisation is the key issue. 

Fightingfor 

survival 

Intheworldofword 
processors, morethan 30 
manufacturers are fighting for 
survival. Unlike the Latin 
alphabet, Japanese Kanji 
charactersare ideograms 
developedfrom pictograms 
and signs. They have very 
complicated structures and 
consist of many strokes, and 
require more computer 
power to play with. To store all 
50,000characters,a huge 
memory overhead is required. 
Low resolution displays, which 
would be perfectly adequate 
for Latin characters, are just 
not good enough for Kanji 
characters: 5x7 or 9x9 pin 
printers can't even do draft 
quality Japanese sentences. 

Japanese people at home or 
in the office could not even do 
simple word processing at a 
reasonable price, as people in 
the west could early on in 
micro history. Bringing down 
the price to affordable levels 
has been the major thrust 
behind the development of 
Japanesehigh-quality 
printers, with more memory 
and higher resolution 
graphics.Theend productsof 
this effort a re now appearing 
on the market: cheaper and 


better printers,.VDUs and 
memory chips. 

AT&T 3B series 

Toshiba and the giant trading 
house Mitsui, the sole Sinclair 
distributors in Japan and Sord 
distributors in Germany and 
France, are negotiating with 
AT&Tfor marketing and 
support of that company's 3B 
series computers in Japan. 

There have been numerous 
rumours on who will win the 
manufacturing and marketing 
rightsfor AT&T Unix machines 
in Japan. Among the names 
suggestedareFujitsu, NECand 
Hitachi. 

However, although these 
mainframe companies a re 
interested in Unix itself, 
collaborating with AT&T in the 
hardwarefield issaidto 
present some problems, due to 
the possible duplication of 
product lines. Mitsui took 
advantage of the hesitant 
mainframers and jumped to 
the negotiation table with 
AT&T—being eager to 
establish itself inthe 
information technology 
market place. Toshiba, as a 
member of the Mitsui Group of 
companies,seemsto have 
been persuaded by Mitsui to 
jointheventure. 

Of course, the fact that 
Toshiba can not offer as wide a 
range of minicomputer 
products as other mainframers 
musthaveencouraged itto 
join Mitsui. 

Intelligent 
plotter from MAX 

MAX, known for its excel lent 
range of paper staplers has 
announcedthegraphicX-Y 
plotter'Graph Art GA-100'. 
GA-IOOhasa 10-keyboard, 
and produces graphs of 
various shapes including bar 
charts, pie charts, and other 
businessgraphsin 
conversational mode. Itcosts 
£1100, and can be attached to 
any microcomputer. 

This marks MAX'S first entry 
intothecomputer 
market-place. 

Secret IBM PCs 

IBM 5550 is the Japanese 
equivalentofthelBM PCor 
PC/XT, manufactured by 


Matsushita on an OEM basis 
and marketed only by IBM 
Japan. However, it was 
discovered recently thatOEM 
supplier Matsushita is also 
planning to sell a compatible 
box with the Panasonic brand 
nameon it. 

Ithasbeensaidthat 
Matsushita has approached a 
fewlargecorporate IBM 
customers who are desperate 
tocutmicrocomputercosts. If 
this move becomes common 
knowledge, it will bean 
embarrassment to IBM Japan: 
a chill wind may blow in to cool 
thealready uneasy 
relationship between 
Matsushitaand IBM. 

On the other hand, there may 
be a possibility that IBM and 
Matsushita haveagreedto 
each other's activities. We hear 
that IBM is ready to ship the 
next generation machine, the 
IBM 5560,and Matsushita is 
actually helping IBM to clear 
the stock as soon as possible. 

Robot caddie for 
golfers 

Olympic angling equipment 
makers Cosmo Eighty, IBM 
Japan's partner in a new media 
business, is planning to build a 
micro-controlled 
'Mechatronicsgolf course' in 
the Yamanashi Prefecture 
suburbofTokyo. 

Thecourse,tobeopened in 
1986, will have a robot caddie 
whichfollowseach player,and 
runs on the fairway via an 
optical fibre network buried 
underground. The robot will 
have electronic eyes to trace 
the ball wherever it flies, tel I the 
playertheexactspotwhere it 
drops, and shout'Good shot!' 
— I'm sure it will be very 
popular. Total cost for the golf 
course electronics is over 
£3,000,000. 

Software in a tin 

A nicely vacuumed tin and 
software are available for 
Fujitsuand NEC8-bitmicros. 
Each pint-size tin contains a 
softwarecassettetapeanda 
manualfora word processing 
package.Thesupplier, 
Kobayashiof Nichicon Ltd, 
believes the beer can image is 
clean and safe and will give 
customers the impression that 
the software is simple and easy 
to use. im 
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VDU BOARD 


DIGISOLVE offer you the cheapest way to make a scrolling VDU with our intelligent 80 x 24 VDU 
card. With over 50 control functions, the card works up to 19.2K baud. 

80 x 24 DISPLAY optional 40 x 24 or 40 x 12. 

TRUE DESCENDERS on properly formed characters in an 8 x 12 matrix. 

BLOCK GRAPHICS 
FULLY SCROLLING display 

UP TO 19.2K BAUD via RS232 communications port. 

KEYBOARD AND RS232 DATA INPUT 
£180.00 (1 off) + P&P + VAT 


COLOUR GRAPHICS TERMINAL 

The new FRONTIER monochrome and colour high resolution graphics terminals are fully 
compatible with Tek 4014 terminals at an amazing price. The high line rate flicker free monitor and 
advanced electronics provide an exceptional graphic display terminal. 

512 x 720 DISPLAY, IK x IK STORED PICTURE PAN, ZOOM & SCROLL to move the display 
about. LOCAL EDITING with macros and software definable character fonts. 

PALLETTE OF 4096 COLOURS 

FLICKER FREE DISPLAY due to high line rate monitor and advanced electronics working 
non-interlaced. 

19" SCREEN OPTION AVAILABLE 

PRICES FROM £1495.00 + P&P + VAT 


GRAPHICS 

DIGISOLVE offer you a way to increase your graphics speed and resolution. Using a high speed graphics 
processor, our cards draw lines and characters FAST. The graphics processor works in parallel to the host 
machine and gives you the power of using a co-processor specifically designed for graphics. With drawing 
rates of up to 1,500,000 pixels per second, lines appear instantly to speed up your plotting. 

With the resolution, we offer new possibilities for software and systems, both in monochrome and colour 
on a large range of computers. 


COLOUR GRAPHICS CONTROLLER 

DIGISOLVE offer you high resolution colour graphics too. Designed to plug into any computer with 
a bus host adaptor. The VGP64 gives you 512 x 512 pixels in 64 colours. With its own vector 
processor and 384K bytes of memory, your computer can become a sophisticated grahics system. 
64 COLOURS or 8 if you insist, not many do! 4096 COLOURS now you can really paint a picture. 
384K BYTES of RAM or 768K Bytes with 4096 displayed simultaneously. 2 PICTURE BUFFERS 
give you help with animation GREY SCALE OUTPUT. EXT VIDEO SYNC LOCK available for 
making video tapes. APPLE, SAGE, PET, IBM, SI00, VME BUS, RS232, centronics, all have 
interfaces available to make use of our fast hardware. New ones are coming along all the time so 
give us a ring if your requirement is not listed. 

8 COLOURS £899, 64 COLOURS £999 
4096 COLOURS £2000 + P&P + VAT 

The above prices are box units including power supply but excluding computer interface. 
SOFTWARE PACKAGES: Painting and Slide generation, Business graphics, Architectural 3D 
design. 


APPLE II 

DIGISOLVE s Apple II High Resolution Vector Graphics Processor card quadruples the screen 
resolution and saves using up your Apple’s memory. The enhanced Applesoft support disc 
supplied with our card provides powerful graphic functions and simplifies the conversion of existing 
software. 

512 x 512 pixels resolution. FAST 1,500,000 pixels per second. MEMORY an extra 64K on the 
card. TEXT to 85 characters by 57 lines. CURSOR drawing features. SOFTWARE 18 new 
functions are added to Applesoft and extra utilities too, all with source listing. OUTPUT to a dot 
matrix printer or save images on a disc. PASCAL and TASC Compiles supported too. 

£399.00 + P&P + VAT 

SOFTWARE PACKAGES: Art and Design, Business graphics, Painting, Slide generation 
packages. Architectural design and modelling, Kitchen design and 
Visicalc preboots. 


CUSTOM DESIGNS 


DIGISOLVE have staff dedicated to design consultancy and are helping many industrial users with custom design packages. 
Our experience in designing display equipment, character or graphic based, and microprocessor controllers may help you with 
your special projects. Please do not hesitate to contact us if you require further details. 


DIGISOLVE LIMITED 

AIRE & CALDER WORKS 

CINDER LANE 

CASTLEFORD 

W. YORKS WF10 1LU 

(0977) 513141 (6 lines in), 513382, 510511 

TELEX 557661 AGRAM 


APPLESOFT IS COPYRIGHT APPLE COMPUTER • TEK 4010 IS COPYRIGHT TEKTRONIX • SCRIBE IS COPYRIGHT ECOTECH LTD 

' .«* I .—— 
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Random bits 

Computerland has signed a 
letter of intent with the China 
Ministry for the Electronics 
Industrytosell 
microcomputers through 
retail outlets in China under a 
jointventure . . .IBM has 
announced a line of eight 
software packagesfor word 
processing, database 
management, spreadsheet 
calculations, and so on, to sell 
for $149 each, a move that will 
probably trigger fierce price 
competition among software 
vendors. The company is also 
re-evaluatingthe keyboard 
design on all its personal 
computersasa resultofthe 
criticism of the Chiclet-style 
keys on the PCJuniorandthe 
non-standard key locations on 
thePC . . . Digital Research has 
announced StarLink, a 
hardware implementation of 
Concurrent PC-DOS which 
allows up to four users to share 
files, software, and data on one 
IBM PC . . .Atari hasclosed its 
Hong Kong manufacturing 
plants and dropped the 600XL 
computer and 5200 game unit 
from its line, leaving only the 
800XL computer and 2600 and 
new7800gameunits . . .The 
new'CXSeries'from Franklin 
Computer incorporates three 
operating systems for Apple, 
MS-DOS,andCP/M 
software . . .Appleisseeking 
software in Japan for its 
Macintoshand Lisa computers 
so it can begin more serious 
marketinginthatcountry . . . 
lnsoft,supplieroftheColeco 
Adam software, has declared 
bankruptcy after settling for 
less than half the money owed 
tothefirm by Coleco. 

More defections 
from 

Commodore 

Ever si nee Jack Tram iel, 
formerpresidentof 
Commodore International, 


Compufer/anc/mowngfeast/Afar/dropp/ngf^egQQX/., IBM software 

'atbargaijiprices\ Japari le>ading[ the way_m notebookcomputers. 

D^vidAhlre^oortsfromStateside. 


resigned last January, a slow 
and steady procession of 
people have been leaving the 
company.The latestseriesof 
departures involves eight, 
top-level people,someof 
whom resigned and others 
who were fired. I spoke to one 
ofthedeparting executives 
and he said that: The company 
would I ike you to believe that 
only eight people have left; 
actually it's more like 15or 20/ 

The company a Iso lost the 
vice presidents of finance, 
manufacturing and 
technology, as well as 
managersin product 
development, software 
technology and software 
marketing. 

Commenting on the 
departures, Marshall Smith, 
Commodore's new president, 
said: The internal 
restructuring that has been 
implemented has streamlined 
and tightened up the 
organisation.'He continued: 
'Most importantly, these 
changes have shortened our 
lines of communication.' He 
stressedthattherehad not 
been any reshuffling 'in our 
verystrong European 
companyorin US 
semiconductor operations,' 
which he cal Is'the guts of the 
company'. 

As for Jack Tram iel, he 
recently usedasmall piece 
($671,000) of his fortune to 
purchase an additional 
113,000commonsharesof 
Adac Laboratories. This brings 
the share of the company 
owned by members of the 
Tram iel family to about 6.5%. 
According to the SEC filing, the 
Tramiels'intend to seek 
representation on the Adac 
board of directors and expect 
to be more than "passive" 
investors.' 


Japan scores 
again in 
notebook 
computers 

Japanesemanufacturershave 
targeted the more lucrative 
areas of the semiconductor 
business, and as more and 
more manufacturers rush to 
enterthe notebookcomputer 
business they find they must 
turn to the Japanese for critical 


componentssuch as LCD 
displays and CMOS circuits. 

Moreover, US 
manufacturers of notebook 
portables must also compete 
with Japanese-made 
machines. Inothersectorsof 
the computer market, the 
Japanesehavebeen largely 
overshadowed by US-made 
computers but the Japanese 
notebook portables appear 
likely to take a significant share 
ofthe market. 

With the prospect of IBM 
entering the notebook market 
along with Compaq, Kaypro 
and Apple, smaller companies 
arerushingto line up 
long-term reliablesuppliersof 
components. Sharp LCD 
displays are particularly in 
demand as they are the only 
ones to offer 24 lines by 80 
characters, a size deemed 
necessary for serious 
spreadsheet applications. 

The marketing of notebook 
computerswithinthe nextyear 
or so will probably rival that of 
desktop computers today. 
Currently there are 19 
notebook units on the market 
ranging from the low end 
Tandy, NEC, and Olivetti 
machines to upper end units 
such as those from Sharp and 
HP. 

Vendors a re attempting to 
differentiate their products 
and establish unique positions 
onthe price/performance 
curve—theSordlS-11 has 
integrated software built in, 
the Sharp PC-5000 has a 
removable bubble memory 
cartridge. At the lower end of 
the market the battle has 
already degenerated with 
Tandy and NEC alternately 
cutting pricetogain a 
temporary advantage. The 
streetpriceof a 16kNEC8201 is 
nowjustover$400 . . . and 
falling! 


Computer 

stores 

‘apprehensive’ 

New manufacturers of 
personal computers are 
having an increasingly difficult 
time getting on the shelves of 
retail computer stores in the 
US. Dealers are limiting the 
lines they carry for several 
reasons: the financial cost of 
carrying inventory of both 
computersand software, 


training service technicians 
and sales people, and the lack 
ofshelfspace. 

WiththeChapter 11 
(bankruptcy) filings of 
Osborne,Victor,and 
Computer Devices, three 
seemingly promising 
companies, retailersare now 
even less willing to take on new 
vendors. Instead,they preferto 
stay with well-established 
manufacturerssuchasIBM, 
Apple, HP, DEC, Compaq, and 
Tl. 

Several ofthe established 
manufacturers have expanded 
their product lines both 
upwards and downwards, or 
haveannounced intentionsto 
do so. This also lowers the 
likelihood that dealers will pick 
up new lines si nee they can 
covertheentirespectrum with 
justafewmakers. 

Apple,forexample, has 
machines ranging from the 
under $1000 Apple lie to the 
Lisa at the upper end, while 
IBM has machines ranging 
from the PC Junior to the PC 
XT. 

Until recently,the 
conventional wisdom was that 
success in the small business 
market was assured for an 
IBM-compatible machine: the 
more compatible, the better. 
Certainly,this seems sensible 
since business customers 
demand the ability to run IBM 
software; furthermore, stores 
don'twanttohavetocarry 
identical software packages 
for several computers. On the 
other hand, the long-standing 
shortageof IBM hardware 
seems to be ending as IBM 
catches up with demand, thus 
eliminating one reason to buy 
a competitive system. 

Furthermore, customers are 
becoming wary of saving 20% 
or25%ontheir hardware by 
risking buying from a company 
that may not stay in business. 

Hence,thissoftening of 
demand for IBM-compatible 
systems is causing dealers to 
be reluctant to take on those 
lines. The net result is a sort of 
two-tiersystemof dealersand 
manufacturers. The top 
retailers carry four or five of the 
top brands, while the 
second-tier dealers, who are 
unabletogetIBM or Apple, 
carry an assortment of 
computers made by smaller 
manufacturers. 

Observers feel that these 
dealersand manufacturers are 
prime candidates for attrition 
as the competition continues 
toheatup. I7T1 
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A SELECTION FROM OUR PRODUCT RANGE 


High Level Languages 


ADA 

BASIC INTERPRETER 
BASIC COMPILER 
BASIC COMPILER V5.3 
BUSINESS BASIC COMPILER 
C COMPILER 
C COMPILER 
CBASIC 

CBASIC COMPILER 
CIS COBOL 
COBOL COMPILER 
FORTH 
FORTRAN 

FORTRAN COMPILER 
LEVEL 2 COBOL 
LISP 
muLISP 

muMATH/muSIMP 
PASCAL COMPILER 
PASCAL MT+ 

PL/I 


Supersoft 

Microsoft 

Supersoft 

Microsoft 

Microsoft 

Microsoft 

Supersoft 

Digital Research 

Digital Research 

Micro Focus 

Microsoft 

Supersoft 

Supersoft 

Microsoft . 

Micro Focus 

Supersoft 

Microsoft 

Microsoft 

Microsoft 

Oigital Research 

Digital Research 


yyy Telecommunications Cont 


Low Level Languages 


MACRO-80 
DR ASM + TOOLS 


Microsoft 
Oigital Research 


Program Development Tools 


ANIMATOR 

BUG 

DISPLAY MANAGER 
FTNUMB 

LEVEL II ANIMATOR 

POEVELOP 

PUNK 

PUNK II 

PUNK-86 

SIO 

SPEED PROGRAMMING PACKAGE 

XLT-86 

ZSIO 


Micro Focus 
Phoenix Software 
Digital Research 
Micrology 
Micro Focus 
Phoenix 
Phoenix 
Phoenix 
Phoenix 

Digital Research 
Digital Research 
Digital Research 
Digital Research 


Utilities/System Tools 


CLIP 

DESPOOL 
DIAGNOSTICS II 
DISK DOCTOR 
DISKED 2 
DISK EDIT 
DISKMAN 
DISKORG 

0ISKT00LS 1 fDISKMAN & OISKORGI 
DISKTOOLS 2 (0ISKT00LS 1 A DISKED 
dUTIL IFOR DBASE-II) 

FILESHARE 

OEC RAINBOW SERVICE S/W 
|1) Format/Verily Service 
(2) Autorun Service 
|3| Function Key Service 
SERVICE S/W VOL I |1. 2 & 3| 
SYSTEM CHECKER 
THE OPERATING GUIDE 
UTILITIES I 
UTILITIES II 


Keele Codes 
Digital Research 
Supersoft 
Supersoft 
Slogger Software 
Supersoft 
Slogger Software 
Slogger Software 
Slogger Software 
2| Slogger Software 
Fox A Geller 
Micro Focus 
Silicon Valley Corp 


Supersoft 
Decision Systems 
Supersoft 
Supersoft 


Sorting 

MSORT Microsoft 

SUPERSORT Micropro 

Code Generators 


AUTOCODE 

FORMS 2 

QUICKCODE 

SOUCEWRITER 

THE LAST ONE 

THE LAST ONE-COMPACT 


Stemmos 
Micro Focus 
Fox & Geller 
Softwright 
D J A1 Systems 
0 J AI Systems 


Telecommunications/Conversions 


BACOEBIT 

BACSCOPY 

BSTAM 

BSTMS 


Comley 

Comley 

Byrom Software 
Byrom Software 


ICLC03 EMULATION (Bulk) Synchro Systems 

ICL C03 EMULATION |lnter>ctlvi| Synchro Systems 

ICL C03 EMULATION (Interactive A Bulk) Synchro Systems 
REFORMATTER CP/M O DEC Microtech Exports 

REFORMATTER CP/M «-> IBM Microtech Exports 

Word Processing/Text 
Editing/Editors 

CORRECTOR Supersoft 

EDIT-80 V2.02 Microsoft 

FRIDAY Ashton Tate 

MAILMERGE Micropro 

MEMOPLAN Chang Labs 

WORD Microsoft 

WORD WITH MOUSE Microsoft 

PARAGRAB Focus 

PENT Phoenix 

PMATE Phoenix 

SPELLSTAR Micropro 

STARBURST Micropro 

STARINDEX Micropro 

WORDMASTER Micropro 

WORDSTAR Micropro 

WORDSTAR PROFESSIONAL 

(WS MM- SS- STAR INDEX) Micropro 

Databases/Data 
Management Systems 


DATASTAR 
dBASE II 
INFOSTAR 
REPORTSTAR 


Micropro 
Ashton Tate 
Micropro 
Micropro 


Financial Accounting 

INCOMPLETE RECORDS SYSTEM MPI 

NOMINAL LEDGER Padmede 

OPEN ITEM PURCHASE LEDGER Padmede 

OPEN ITEM SALES LEDGER Padmede 

PADMEDE BUSINESS CONTROL SYSTEM Padmede 
PAYROLL MPI 

PURCHASE LEDGER Padmede 

SALES INVOICING Padmede 

SALES LEDGER Padmede 

TIME & COST RECORDING Padmede 

Financial Modelling/Problem Solving 

CALCSTAR Micropro 

DECISION ANALYST Executive Software 

LINEAR & GOAL PROGRAMMING EAS 

MATHSPACK MPI 

MICROPLAN Chang Labs 

MULTIPLAN Microsoft 

PLANTRAC 1 Computerline 

PLANTRAC I Computerline 

PROFIT PLAN Chang Labs 

QSTAT Pivotal Software 

STATSPACK MPI 

TK! SOLVER Software Arts 

TK! SOLVER PACKS 

FINANCIAL MANAGEMENT 
MECH ENGINEERING 

Business Applications 


JOB COSTING 
POLICY MASTER 
PRINT ESTIMATION 

STOCK CONTROL 

Training Aids 

CP/M TUTOR 
KEYBOARD MASTER 
TYPING MASTER 

Graphics 

dGRAPH 

STATSGRAPH 


Heseltine 

CSA Micro Systems 
Software Mgmt 
Systems 
Padmede 


Syntax Software 
Anthony Ashpitel 
Anthony Ashpitel 


Fox & Geller 
Supersoft 


^Retailer and OEM Terms 
Available 

^Free Catalogue Available 
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^ Program in one 
operating system 
and you are source 
code compatible 
with the others! 

Pro Pascal has all the features 
of Standard Pascal, plus some 
useful extensions such as 
dynamic strings for characters 
and an assembler-level 
interface for systems 
program. 

Pro Pascal is a compiler with a 
very simple user interface. A 
one line command is all that 
is needed to convert a source 
file into an executable 
program. 

Pro Fortran is a complete 
implementation of Fortran 66 
with a number of features 
from the later Fortran 77 . 
Both Pro Fortran and Pro 
Pascal include a compiler, 
linker, run-time library, 
librarian and a source cross- 
referencer. There is also a 
useful utility to configure the 
software to suit variations, 
such as disc capacity 
differences. 


By Prospero Software 


^dccess And Visa Cards Accepted 
^PLEASE TELEPHONE FOR LATEST PRICES 
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MICROCOMPUTER 

PRODUCTS 

INTERNATIONAL 

LIMITED 


Room PCW884, 
Central House, 
Cambridge Road, 
Barking, 

Essex IG11 8NT. 
Tel: 01-591 6511 
Telex: 892395 
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Sheds light on 
the electrician’s accounts. 



Keeps haulage firms 
trucking. 



Builders 
speculate on it. 



Administers to 
governments. 





Prescribed 
for pharmacists. 



The best package 
for tour operators. 



Dentists extract 
clients’ details from it. 



Cooks store 
recipes on it. 



Designers 
have designs on it. 



Florists plan 
their growth with it. 



Father Christmas predicts 
the presents of the future. 



Restaurants 
price dishes on it. 


w 
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Scientists appreciate its 
microscopic attention to detail. 



Film directors 
budget with it. 



Zookeepers feed 
camels with it. 



It teaches 
teachers. 



Does plumbers’job sheets 
in one burst. 



Tailors draw 
patterns on it. 



Helps band leaders 
call better tunes. 



Helps firemen 
go to blazes. 



Bankers 
can bank on it. 



Hoteliers know who’s been 
sleeping in their beds. 



r 
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Doctors keep 
patients with it. 



Traindrivers drive 
their son’s trainsets with it. 


Authorised Dealer or Retail Centre. 

He’s had to put his name to a 14-page contract, 
so you can be sure he’s one of the best. 

And he’s also fairly used to catering for a 
minority of one. You. 

For further information phone 01-200 0200 or 
clip the coupon. 

* Based on National Computer Centre data for January/February 1984. 



Roger Kojecky, IBM United Kingdom Product Sales Limited, 
FREEPOST, Greenford, Middx. UB6 9BR. (Tel: 01-578 4399.) 

xt tt ■ • PCW8/84 

Name_ _Position_ 

Company_ 

Address _ 

_Tel No:_ =|^i?| 


LITTLE TRAMP CHARACTER LICENSED BY BUBBLES INC..S.A. HMS/GGI 



















Fresh ideas on 
grocers’ stock control. 



Engineers 
tinker with it. 



The collector uses it 
to pin down a species. 



Museum curators 
collate on it. 



Haberdashers do VAT 
with more dash. 



School children 
learn from it. 



Hairdressers 
cut costs with it. 



Fits shoe shops 
perfectly. 



Keeps track of 
the canteen’s cutlery. 



Generals could 
play war games on it. 
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Conjurors 
try tricks on it. 



Watchmakers tick off 
their accounts. 



Editors cut 
editing time. 



It doesn’t dictate 
to secretaries. 



Opticians see 
sales forecasts with it. 




Car hire companies 
drive better bargains with it. 



Record companies 
keep records on it. 



Telephones 
talk to it. 



Auctioneers hammer out 
accounts on it. 



Resort managers Helps farmers 

resort to it for scheduling. plough profits back. 



At last, there’s a Personal Computer that’s 
made for people who are specialists in their own 
business, not computer specialists. 

Because the IBM Personal Computer has 
enough software to cater for even the most idiosyn¬ 
cratic user. 

With specific programs for subjects as diverse 
as gem-cutting and plant-breeding. 


In fact, on average, the IBM Personal Com¬ 
puter has a new software package being written 
for it every day* 

But then, if we didn’t have all those hundreds 
of programs, we couldn’t be sure there’d be one 
for you. 

If you’re interested in a computer that talks 
your language, why not drop into your nearest IBM 













Channel Four 
isn’t the only one with 
special programs for 
minority groups. 



NEWSPRINT 



Left to right: the Apricot FI and the Apricot Portable 

STOP PRESS... 

ACT has launched two new machines to extend its Apricot 
range of transportable micros. Codenamed 'Rascal'both 
machines are positioned below the existing Apricots and 
will provide a lower entry level into the ACT range. 

The machines will be known as the Apricot FI and the 
Apricot Portable and will offer hardware and software 
compatibility with the existing Apricot range. 

The Apricot FI will sell for £995and includes an 8086 
processor;256k of RAM and one 720k double-sided 3 V 2 in 
Sony disk drive. Graphics resolution is 640x256pixels. This 
is not as high asthe more expensive 'old'Apricots, but it is 
still very respectable. As a bonus the FI supports both black 
and white and colour displays. ACT can supply appropriate 
monitors as optional extras. 

The most novel feature of both the FI and the Portable is 
that instead of using a cable to link the keyboard to the main 
unit; it uses an infra-red light beam. Although this was 
disastrous on the IBM PC Junior, ACT is confident its version 
works. 

A mouse is an optional extra with both Apricots. This also 
uses an infra-red beam. At £100 ACT says that it expects the 
majority of customers to buy the mouse with the rest of the 
system. 

ACT has bundled seven programs with the new machines 
comprising a tutorial/utilities program, an electronic diary, 
ACT Sketch — ACT's version of MacPaint, and an oddly 
named 'Domination 'game. Also included in the package are 
three programs from Sorcim: Superwriter, Supercalc and 
Superplanner. 

ACT is also using the FI to try to get a slice of the BBC 
contract and to sell into the schools and colleges market. 
Educational establishments will be able to buy a cut-down 
version to be known as the FIE for £795. This will have 128k 
of RAM and a single-sided 315k disk drive. It won't be 
supplied with the bundled software, but it will be supplied 
with the Logo programming language. 

The Apricot Portable at £1695is more expensive than the 
FI, but is one of the first micros to be supplied with an 
integral Hitachi 80-column x 25 line liquid crystal display. 
It is also possible to plug a monitor into the machine and 
output different data to the LCD screen and the monitor. 

Thewholeunitweighsjustunder 131b which means that 
the main unit and the displa yean fit in to a carrying case and 
can be carried around with comparative ease. The main 
restriction is that none of the Apricot machines make any 
attempt to run on batteries — they are all mains powered. 

Finally, the Portable is the first micro that is supplied with 
speech recognition facilities as standard. ACT says that it is 
easy to replace function keys with spoken commands and 
that whole programs can be tailored (with some effort). 
Only time will tell how useful this feature will be. 
PeterBright 


IDMS—The 
secret of thermal 
success 

An optical character reader for 
handwrittentextsdriven by the 
IBM PC—with afootprint no 
biggerthan the PC base unit— 
wasthe star microcomputing 
attraction atthe Montreux 
International Direct Marketing 
Symposium (IDMS). 

Tothisidyllicvenueonthe 
shores of Lake Geneva came 
120arch perpetrators of junk 
mail — sorry, direct marketing 
specialists. While the heavy 
stuffwenton atthe 
symposium sessions, laser 
printing specialists tussled on 
the exhibition floor with their 
arch-rivals, the ink-jet brigade. 

Mostseriousdirect 
marketing isstill mainframeor 
mini-basedand revolves 
around the manipulation of 
hundreds of thousands of 
addresses. Microcomputers 
are beginning to make their 
mark in the industry, and the 
Personal Readerwasthe 
microcomputing star turn. 

Personal Reader (PR) is an 
optical character reader (OCR) 
forthelBM PC. It's a joint effort 
bySwissoptical instrument 
specialists Felle and a German 


PC dealer, EPA. The OCR in 
productionwillcomeina box 
the size of a PC base unit, 
though the show demo was 
running on a somewhat larger 
prototype. 

Personal Reader is 
software-driven. This means 
thattheOCRcan be primed to 
read different document 
formatsstoredonfloppy or 
winchester. Switching 
betweenformatsisamatterof 
seconds. 

Equally impressive is PR's 
handling of uppercase 
handwriting. When itcomes 
across a document it can't read 
(in whole or part), it reads the 
format and the intelligible bits 
then ejects the rogue paper 
into a rejeettray. An operator 
can then go through the rejects 
in order on the database, filling 
inthegaps. Documentsof 
formats other than the 
currently programmed format 
aresimilarlyejected (three 
outputtraysinall are 
provided)—that is, the OCR 
itself performsasortoperation 
on mixed format input. 

PR is due on the market in the 
summer: it will be sold as a 
turnkeysystem includingthe 
PC. Pricesstartat DM65000— 
UKpricesnotyetfixed. Further 
informationfrom EPA 
Regensburg, telex 65770 EPA 
D. 

Jerry Sanders 


A writer’s best 
friend 

Duplex Communications has 
developed what looks like 
becoming the writer's best 
friend—an add-on which turns 
an RS232C interfaced 
typewriter into a versatile text 
editor which can store and 
manipulate up to 100 A4 pages 
oftyping. 

The Text Typer comes as a 
12inx7inx2in box which plugs 
straight into the typewriter's 
interface and displays the 
keyboard'soutputon an 
integral LCDscreen. Using 
designated keysfor control the 
usercan delete, insert, and 
manipulate lines or whole 
blocks of text; which can be 
stored or printed out on the 
same typewriter or another 
printer. 

The Text Typer wordwraps, 
justifies, and has an unusual 
facility'undelete'—which 
enablestheuserto resurrect 


any text deleted during editing. 

The integral display is only a 
single line of 32 characters but 
variously-sized, clip-on 
screens expand the display to 
upto 16 lines x 80 characters. 
The CMOS memory, backed by 
a Nicad battery to hold data 
while the unit is switched off, is 
providedasastandard 16k 
expandable in 8k steps to 56k. 

Also under development is a 
version with an outputfor an 
external monitorandfloppy 
and hard diskdrives. The unit 
can already be supplied with 
an integral auto-dial modem or 
anacousticcoupler 
incorporating error-detection. 

The Text Typer sells at £295 
(exVAT),which meansthatit 
can be bought together with a 
Brother EP44 portable to 
providea self-contained 
text-editing system for well 
under£600. 

Contact Duplex 
Communications (Midlands) 
Ltd, Leire Lane, Dunton Basset, 
Leicsfor more details. 

Mark Jackson 


Rules Rule OK 

Not graffiti but the theme of a 
knowledge engineering 
workshop at which five expert 
system shells were put to the 
test: ESP/Adviserfrom Expert 


Systems Ltd, APES, an expert 
generating front end to Micro 
Prolog, Tymshare's REVEAL 
forthelBM PCand Brainstorm 
Solutions'HULKforthe BBC. 
All shells require the user to 
inputtherules. 


102 PCW 






























BBC Micro Computer System 



ALL PRICES 
EXCLUDE VAT 

Please add carriage 
50p unless indicated 
as follows: 

(a) £8.00 (b) £2.50 
c) £1.50 (d) £1.00 


ACORN COMPUTER SYSTEMS 

BBC Model B.£348.00a 

BBC Model B + Econet.£389.00a 

BBC Model B + DFS.£429.00a 

BBC Model B + DFS + Econet.... £470.00a 

6502 2nd Processor.£175.00b 

Acorn Electron.£169.00b 

Acorn Z802nd Processor £263.00a 

BBC T eletext Receiver.£195.00a 

UPGRADE KITS 

A to B Upgrade Kit.£75.00d 

DFS Kit £95.00d.Installation £15.00 

Econet Kit £55.00d.Installation £25.00 

Speech Kit £47.00d.Installation £10.00 

BBC FIRMWARE 

1.2 Operating System.£7.50d 

Basic II Rom.£32.00d 

View Word Processor Rom.£52.00c 

Wordwise W P Rom.£34.00c 

BCPL ROM + Disc.£87.00b 

Disc Doctor Utility Rom.£28.00d 

Termi Emulator Rom.£28.00d 

ULTRACALC Rom (BBC Publications) 

£65.00c 

Gremlin debug Rom.£28.00d 

Computer Concepts Graphics Rom 

£28.00d 

EXMON.£20.00d 

TOOL KIT.£20.00d 

Printmaster Rom (FX80).£28.00d 

Communicator Rom.£59.00c 


BBC COMPATIBLE 5.25" DISC DRIVES: 

(All include cables, manual + format disc) 

100K (40 T rack) T eac.£120.00a 

100K (40 T rack) with psu Tec.£145.00a 

200K (40 80 Track) Teac.£175a 

200K (80 Track) with psu Tec.£190.00a 

400K (80 Track DS).£185.00a 

400K (80 TDS) with psu Mitsubishi £225.00a 
£225.00a 

2x 100K (40 Track) with psu Teac£300.00a 
2 x 200K (40/80 Track) with psu Teac 

£400.00a 

2 x 400K (80 Track DS) with psu £420.00a 

3" Hitachi 100K Drive.£150.00c 

Accessories: 

Single Disc Cable.£6.00d 

Double Disc Cable.£8.50d 

3M DISCS with Lifetime Warranty 

40T SS/SD.PktoflO.£16.00c 

40T DS DD.Pkt of 10.£22.00c 

80T SS/DD.Pkt of 10.£26.00c 

80T DS/DD.Pkt of 10.£30.00c 

3" Double Sided Disc.Each £4.50c 

FLOPPICLENE Drive Head Cleaning Kit 

£14.50c 

Disc Library Case.£1.90d 

Disc File Case 30 40.£8.00c 

Disc Lockable Case 30/40.£15.00c 

Disc Lockable Case 60/70.£27.00b 


PRINTERS & PLOTTERS 


EPSON FX-80. 

£325.00a 

EPSON RX-80 FT. 

£250.00a 

EPSON FX-100. 

£480.00a 

EPSON DX-100. 

£375.00a 

Printer Sharer + Cable Set. 

£88.00c 

JUKI 6100 Daisy wheel. 

£350.00a 

MCP40 Col. Printer Plotter. 

£110.00a 

Accessories: 


Parallel Printer Lead. 

£10.00d 

Serial Printer Lead. 

£8.00d 

Epson Serial Interface2K8148.... 

£50.00c 

Epson Serial Interface 8143. 

£35.00c 

FX80 Dust Cover. 

£4.00d 

Epson Paper Roll Holder. 

£17.00c 

FX-80 T ractor Attachment. 

...£37.00c 

PAPER Fanfold 2000 sheets. 

...£13.50b 

Ribbon MX80 RX80 FX80. 

£6.50c 

Ribbon MX RX/FX100. 

£12.50c 

Juki Ribbon. 

£3.00c 

Gemini Delta 10. 

£300.00a 

Grafpad Graphics Tablet. 

£125.00c 

CASSETTE RECORDERS 


SANYO DR101 Data Recorder... 

£30.00b 

Datex Slim Line. 

£20.00c 

BBC Tape Recorder. 

£28.50b 

Cassette Lead. 

£3.00d 

Computer Grade C-12 cassette.. 

£0.45d 

Computer Grade Cassette 10 off 

£4.00c 

Phillips Mini-data cassette. 

£3.00d 


‘TIME-WARP’ 

BBC REAL-TIME-CLOCK/CALENDAR 

A low cost unit that opens up the total range of Real-Time 
applications. With its full battery backup, possibilities 
include an Electronic Diary automatic document dating 
precise timing & control in scientific applications, re¬ 
creational use in games. Its uses are endless and are 
simply limited by one's imagination. Simply plugs into the 
user port — no specialist installation required — No ROMS. 
Supplied with extensive applications software.£29.00 


U.V. ERASERS 

UV1T Eraser with a built-in timer and mains indicator. Built-in 
safety interlock to avoid accidental exposure to the harmful UV 
rays. It can handle up to 5 Eproms at a time with an average 

erasing time of about 20 mins. £59 ^ £2 p&p 

UV1 as above but without the timer £47 + £2 p&p 

UV140 up to 14 Eproms £61 

IJV141 as above but with timer £79 


BOOKS 

We have a large selection of books on the BBC and other 
titles. Please ask for details. No VAT on books. 


SMARTM0UTH 

The original infinite speech'. Still the best. 

A ready built totally self contained speech sythesiser unit, 
attractively packaged with built-in speaker. AUX output 
socket etc — no installation problems! It allows the 
creation of any English word, with both ease and 
simplicity, while, at the same time being very economical 
in memory usage. You can easily add speech to most 
existing programs. Due to its remarkable infinite vocabul¬ 
ary, its uses spread throughout the whole spectrum of 
computer applications — these include industrial, com¬ 
mercial, educational, scientific, recreational etc. No 
specialist installation — no need to open your computer, 
simply plugs into the user port — and due to the simple 
software, no ROMS are needed. SMARTMOUTH is 
supplied with demo and developed programs on casset¬ 
te, and full software instructions.£37 + £2.50 carriage 


TORCH Z80 DISC PACK 

The proven upgrade forthe BBC Micro. Comprising 2 x 400Kdisc 
drive, Z80 processor with 64K of memory, and a CP M compatible 
operating system. The system is supplied complete with the 
PERFECT software range including PERFECT WRITER, 
PERFECT SPELLER. PERFECT CALC, and PERFECT FILE. 
Full TORCHNET software is also supplied allowing sophisticated 
networking between other units. 


NEW TORCH Z80 PACK PRICE £699 
SOFTWARE PACKAGE INCLUDES Z80 BASIC 


The TORCH Z80 SECOND PROCESSOR CARD—forthose who 
already have suitable disc drives. The card is supplied with all the 
free perfect software and Z80 basic, as detailed above, presenting 
a very attractive package. £299. 

TORCH UNICORN 

Designed with a total expansion capability 

The Torch upgrade will give you a sophisticated business 
professional system. However it doesn't stop there — it gives you 
the potential to expand — an expansion that no other current 
system can offer. Why not contact us for your requirements? 


EPROMER II 

for the BBC 

Our current version of the highly popular Eprom 
programmer is now being enhanced to provide 
more and better facilities for easy programming 
by the user. The software will maintain its 
superiority over all currently available similar 
programmers. The range of eproms handled has 
been widened, to include the eproms with lower 
programming votage and eproms which can be 
programmed using algorithm. Control of all 
operations has been moved to the keyboard. The 
screen display has been improved to give more 
information. The screen editing facilities have 
also been modified to simplify the data entry. 


MONITORS 

COLOUR GREEN MONITORS (leads incld) 

Microvitec 1431 14" RGB Std Res £179.00a 

Microvitec 1431 PS 14" RGB/PAL + Sound £225.00a 
Microvitec 1451 14" RGB Med Res £295.00a 

Microvitec 1441 14" RGB Hi Res £420.00a 

Microvitec 2031 20" RGB Std Res £287.00a 

KAGA Vision Ex 12" RGB £195.00a 

KAGA Vision II Hi Res.£260.00a 

KAGA Vision III 12" RGB Super Hi Res £358.00a 

KAGA 12" Green Hi Res.£106.00a 

SANYO DM8112CX 12" Green Hi Res £99.00a 

KAGA RGB Lead. £6.50d 

BNC Green Screen Monitor Lead.£3.00d 


ACORN IEEE INTERFACE 

A full implementation of the IEEE-488 standard, providing 
computer control of compatible scientific & technical equip¬ 
ment, at a lower price than other systems. Typical 
applications are in experimental work in academic and 
industrial laboratories. The interface can support a network 
of up to 14 other compatible devices, and would typically link 
several items of test equipment allowing them to run with the 
optimum of efficiency. The IEEE Filing System ROM is 
supplied.£282 


CONNECTOR 

SYSTEMS 


I D CONNECTORS 


(Speed Block Type) 

St. Pin Recep- Edge 
tacles Conn 


10 way 90p 


20 way 145p 
26 way 175p 


85p 

125p 


120p 

195p 
150p 240p 

34 way 200p 160p 320p 

40 way 220p 190p 340p 

50 way 235p 200p 390p 


JUMPER LEADS 


■ 

AMPHENOL CONNECTORS 

■ 

1 

RIBBON CABLE 


24 Ribbon Cable with Headers 

14pin 16pin 24pin 40pin 

Single 

End 145p 165p 240p 380p 

Double 

End 21 Op 230p 345p 540p 

Ribbon Cable with Sockets 

20 pin 26 pin 34 pin 40 pin 

1 end 160p 200p 280p 300p 

2 ends 290p 370p 480p 525p 


D CONNECTORS 


M ALE No. of Ways 

Solder 80p 105p 160p 250p 

Angled 150p 210p 2S0p 365p 

FEMALE 

Solder 105p 160p 200p 355p 

Angled 165p 215p 290p 440p 

Hoods 90p 85 p 90p lOOp 

IDC 15 way Plug 340p Socket 400p 
I DC 25 way plug 385p Socket 450p 


14 pin 375p 16 pin 400p 

40 pin El 0.30 


TEXTOOL ZIF SOCKETS 


2532 

2732 

2764-25 

27128-3 

4164-2 


350p 

350p 

500p 

£15.00 

450p 


DIL SWITCHES 


4 way 

70p 

6 way 

lOOp 

8 way 

130p 

10 way 

150p 

1 BAUD RATE GENERATORS 

MC14411 

900p 

COM8116 

800p 

4702B 

750p 


RS 232 CONNS 


(25 way D) 

24 Single end Male 
24 Single end Female 
24 Female Female 
24 Male Male. 


£5 

£5.25 
£10 
£9 50 


24 Male Female 

£9 50 

DIP HEADERS 


Solder 

IDC 


Type 

Type 

14 pin 

40 p 

120p 

16 pin 

50p 

140p 

24 pm 

lOOp 

200p 

40 pm 

200p 

225p 


36 way plug Centronics 

Solder £5.25 IDC £5.25 

36 way socket Centronics 


Solder £5.50 
24 way plug IEEE 
Solder £5.00 
24 way socket IEEE 
Solder £5.00 
PCB Mtg Skt Ang pin 
24 way £6.00 


IDC £5.50 
IDC £4.75 
IDC £4.75 
36 way £6.50 


EUROCONNECTORS 


DfN 41617 

21 way 
31 way 


DIN 41612 

2 x 32 way St Pin 

2 x 32 way Ang Pin 

3 x 32 way St Pin 

3 x 32 way Ang Pin 
1 DC Skt A • B 
^ C 


160p 

170p 


230p 

275p 

260p 

375p 

275p 

350p 


165p 

170p 


275p 
320p 
300p 
400p 


For 2 x 32 way please specify spacing 
(A + B, A + C) 


(Grey/meter) 


10 way 
16 way 
20 way 
26 way 
34 way 
40 way 
50 way 
1 64 way 


40p 

60p 

85p 

120p 

160p 

180p 

200p 

280p 


EDGE CONNECTORS 


2x6 way 
(Commodore) 

0.1 

0.156 

300p 

2x10 way 
(Commodore) 

150p 

_ 

2x12 way 
(Vic 20) 

_ 

350p 

2x18 way 

— 

140p 

2 x 23 way 
(ZX81) 

175p 

220p 

2 x 25 way 

225p 

220p 


2 x 28 way 
(Spectrum) 
2 x 36 way 

1 x 43 way 

2 x 22 way 
2 x 43 way 

1 x 77 way 

2 x 50 way 
(SlOOconn) 


200p — 

250p — 

260p — 

190p — 

395p — 

400p 500p 

600p — 


COMPONENTS 


1802CE 

650p 

TMS 1601 

£12 

2650A 

£12 

TMS9980 

£12 

6502 

400p 

TMS9995 

£12 

6502A 

650p 

WD55 

£14.50 

6800 

290p 

Z80 

300p 

6802 

300p 

Z80A 

400p 

6809 

650p 

Z80B 

9.50 

6809E 

68B09 

£12 

£12 

| SUPPORT DEVICES | 

68B09E 

£16 

2651 

£12 

68000-L8 

£48 

6520 

300p 

8035 

£12 

6522 

400p 

8039 

£12 

6532 

650p 

8080A 

450p 

6551A 

650p 

8085A 

£18 

6821 

200p 

8086 

£22 

68B21 

250p 

8088 

£22 

6854 

850p 

8748 

£40 

68B54 

£12 


6875 

8205 

8212 

8216 

8224 

8250 

8251A 

8255AC-5 

8256 

8279 

8288D 

Z80P10 

Z80AP10 

Z80CTC 

Z80ACTC 

Z80DART 

Z80ADART 

Z80ACTC 

Z80AS10-0/2/9 


750p 

225p 

£11 

300p 

300p 

£18 

£18 

£19 

£36 

£11 

£11 

300p 

350p 

300p 

350p 

700p 

850p 

350p 


TMS9901 

500p| 

TMS9903 

£251 

TMS9911 

£18l 

TMS9914 

£14.00| 

| Z80AS10-0 1 2 9 900p| 

1 CRT CONTROLLER 1 

CRT6545 

900p 

CRT5027 

£18 

CRT5037 

£18 

EF9365 

£36 

EF9366 

£36 

MC6845 

650p 

MC6847 

650p 

TMS9927 

£18 

TMS9928 

£20 

TMS9929 

£16 

MC6845SP 

750p 

SFF96364 

800p 


• Tkciinomatic Ltd 

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 lEI) 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 

305 EDO WARE ROAD, LONDON W2 


PLEASE ADD 50p p&p & 15% VAT 

(Export: no VAT, p&p at Cost) 

Orders from Government Depts. & Colleges etc. welcome. 

Detailed Price List on request JUL 

m!j Stock items are normally by return of post 
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IBM comms 
board has sixth 
sense 

For me the smartest product at 
Comdex was one which can tell 
if you are using your phone. 

It's a communications board 
forthelBM. It's called Master 
Link, and it'snotjusta modem 
(suitablefor use in America 
andhere!) but also the 
softwareto run it, and also the 
address list and phone number 
listyouneedtorunit 
automatically. 

What makes this $1000 
board unique is the fact that it is 
totally invisibletothe 
computer. 

I watched the developers 
running WordStar, and switch 
torunning Master Link 
software by the simple 
technique of picking up the 
phone. Instantly,themaster 
Link board took over the 
system,freezing WordStar 
exactly where it was, and put a 
menu up on the screen. 

That menu included options 
to recall the screen display as it 
was, to call a phone number 
directly,tologon 
automaticallytoa remote 
system, transfer a file to 
another computer from 
disketteordownload a diskette 
file. 

All that, and you can go back 
to what you were doing simply 
by disconnecting the phone. 

The same thing happens if 
the phone rings: the computer 
can answer it, or you can, but 
either way, whateveryou were 
doingcarrieson. 

Betteryet: foracoupleof 
hundred dollars extra, there is 
a little box called NiteOwl. 

NiteOwl is an answering 
machine. You call the system 
up in the middle of the night, 
and of course it isn't switched 
on, and the software isn't 
loaded.Nottoworry: NiteOwl 
turns the computer on, and 
takes commands from you 
from your remote or portable 
micro. You can then dump files 
to the home diskette, or 
downloadfiles,oreven load 
and run programs on the home 
system, and getthe results. 

Bestofall: if somebody else 


has Master Link, then you can 
transmitanythingyou likeat 
abouttwicethe normal speed, 
because it can use data 
compression and expansion. 
That meansthat there are tricks 
torecognisecommon'cliches' 
of data, and encode them, and 
decode them at the other end. 

Itsoundslikea lot of money, 
butforsomebody with an IBM 
XT, it isn't, especially when you 
realise that it automatically 
keepstrackofall the phone 
numbers which it dials, and 
linksthem to automatic log-on 
procedures—all on its own 
memory on the card, and 
independent of whatever 
disketteyou haveinthedrives 
(or even if the drives aren't 
working). 

And for somebody with a 
! CompaqPlus,theportable 
! version of the XT, the fact that 
it will work in Europe as well 
as America, at 1200 as well as 
300 baud, means that $1000 
will seem ridiculously cheap. 

The product is distributed in 
the US through Modtechon 
(801)2642050. 

Apple lie coming 
underfire 

Apartfrom the Franklyn, one 
othercompany hashadthe 
idea of putting an 
Apple-compatible machine in 
a box with a Z80 chip included: 
the difference with the CTl Eve 
II isthatitisportable. 

The portable'official'Apple, 
the lie (see Checkout on page 
176), is already coming under 
fire from Apple enthusiasts in 
America—especially those 
who have Apple II Plus 
machines. 

Asoneofthemputitat 
Comdex: 'Thellcrunsa large 
proportion of prog rams on the 
lie,which runsalarge 
proportion of II Plus stuff—but 
somehow, none of my II Plus 
programs happen to be 
included in the ones that 
filteredthroughtothenew 
machine.' 

Andforthose who bought 
the Microsoft CP/M card, the 
number of prog rams that will 
run on the lie is zero, because 
nobody has found a way of 
plugging anything at all into 
thetiny lie. 

Itisapparentlyquitetrue,by 


the way, that Apple prepared, 
and was on the point of 
releasing, an advertising 
campaign for the lie, which 
suggested that it wasn't as 
small as it looked. The slogan: 
'Itgetsbiggerwhenyou plug it 
in'—wasn'tcheckedoutfor 
possible humorous content 
until a couple of weeks before 
the advert was due to be aired. 

Ihavetoconfesstomyown 
failure to make sense of the 
pricelist, butthe Amercian 
price of a single disk CTl Eve II 
system appears to be $1376, 
and a complete system with 
CP/M and a printer and some 
software(unspecified)is 
available in a package deal for 
$ 2200 . 

The company is in East 
Rutherford, New Jersey 07073, 
on (201)9359300. 

Lois working at 

system 

integration 

Something in system 
integrationfrom a start-up 
companycalledModTech: its 
mainproductiscalled Lois, 
and itreconcilesyourother 
programs. 

The drawback of this product 
is simple: it needs an IBM with 
DOS 2.0. That said, it is the only 
attemptl knowofat 
persuading conflicting 
business programs to talk to 
each other, and switch 
between one another. 

Lois sits on the screen, 
looking like a menu. The 
options are various word 
processing, communications, 
spreadsheets, spelling 
checkers, stock market 
analysers, games, and so on, 
whichyou haveboughtover 
theyears. 

Loiscan re-formatfiles 
between all these programs, 
andean load and run each one 
for you, without your having to 
close the first one down and 
reloadthesecond. 

The limitation is that it can't 
load programs which 
ModTech doesn't know about. 
Currently, the list is short. 

Oh, and it will also emu late 
intelligentterminals. And it 
works with any phone. 

With NiteOwl,youcaneven 
tell it to turn the computer on 
sometime during the evening, 
phone some remote system, 
keeptryingif itcan'tget 
through, log on, transmit a file, 
lookfora particular 
acknowledgement,and logoff, 
switch off the system, and 
sleepwell. 

Modtech isinSaltLakeCity, 

I on(801)2642050. 


Macintosh ready 
to take world 
by storm 

Macintosh'ssuccess now 
seems certain to me :jt also 
seems certain that its success 
willhavetowaitforthe half 
megabyteversion,dueoutin 
December/January 1985, 
when the big capacity memory 
chips become available. 

Many software producers at 
Comdex spoke of'limited 
memory'versions of their 
programs, for the IBM Junior, 
and the Macintosh—things 
that couldn't do quite so much, 
butwerestillusableversions 
of programsforthe PC. 

Lotus boss Mitch Kapor 
spoke of his company's efforts 
to put something on the Mac— 
aprogramsomething like 1-2-3 
but with as many of the extra 
featuresofthe new Lotus 
product'Symphony' as 
possible (seethe Symphony 
vs Framework software 
review in this issue on page 
120 ). 

Kapordescribedthe Macas 
'somewhere between quite 
good and completely 
wonderful,'and said that if 
only he had more memory to 
play with, the 
super-spreadsheet he is 
developing would be 
unrecognisable—and, when it 
is, it will be. He's given to 
'understatement' likethat. 

Anothercompany, Living 
Videotext, author of Think 
Tank(aUSrivaltotheUK 
Brainstorm) released a version 
of that ideas processor, 
especially truncated for the 
Macintosh. 'It isn't that 128 
kbytes isn't enough to do some 
nicethings,'explained David 
Winer, the boss. 'It's just that 
with a machine like this, there 
aresomanythingsyouwantto 
do, that it isn't enough,' he 
said. 

In the meanwhile, it is nice to 
seethatthe add-on extra 
diskettedrive is starting to 
appearintheshops. 

And so are other add-ons— 
things like custom mice, and 
(latest) a hard disk add-on. 

This last is from Small 
Systems Engineering, and 
usesthe Applebustwisted pair 
network (it links upto 32 
devices). 

One might imagine that two 
wires can't compete with the 
sortof speedyou'd normally 
getdatainandoutofa hard 
disk: infactitisn'ttoobad, 
running at 230 kbytes per 
second. 

Details of pricing and disk 
capacitieson(01 )3287145. 
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the friendly PC from the friendly computer store 



T HE IBM Personal Computer: teacher, accountant, 
supersecretary, friend. Stocked in depth at Morse. 
It’s the most trusted personal computer, with a huge 
software library, fine engineering and solid after-sales 
support. Morse have the IBM PC range, from our ‘Small 
System’ starter pack to the full-house PC/XT with 10Mb 
hard disk and high-res colour monitor. Morse/IBM-PC 
packages include graphics or daisy printer + software at 
no extra charge. Friendly Morse staff will explain all, and 
help you select the IBM system that your office needs. 
Call us. We promise not to treat you like a Charlie! 


LJ 


apricots 



The 4th Generation Personal 
Computer is here. Not only that, its 
big brother the new Apricot Xi, with 
a tremendous 10 megabyte stor¬ 
age capacity. Morse have the com¬ 
plete Apricot range, also expansion 
boards, Pulsar software, latest-type 
Apricot monitor. 


OPEN 

ACCESS 


New “integrated software" package 
for IBM, Apricot: Spreadsheet, Word 
Processing, Database, Time Man¬ 
agement, Graphics (colour, 3D). 
"Help" can be summoned or erased 
instantly in multiple windows. OPEN 
ACCESS is fast-working, costs £495. 
100's more software items. 



At, Morse from an amazing £649, 
includes disk drive, MS-DOS, 
Wordstar, Calcstar. 


/-//IS. IT OCCUR*£b 
To You . /. B.M . 

ALSO STAtJDS Faf? 

\ NF) n )T£lT 
JbETTkfZ 
MACH/NC.L 

tAotfst. 

THErfj 
of 

ccu&c 


MORSE 



MORSE COMPUTERS 

78 HIGH HOLBORN, LONDON WC1V6LS. 01-8310644. TELEX916509. 
















reveals a neatly designed single board 
with 120 ICs on it. The processor is the 
80C86 — a CMOS version of the Intel 
8086 — which has just become avail¬ 
able in quantity, and of which we shall 
be seeing a lot more in the next year or 
two. There were three ROMs holding 
the Vadem BIOS and the special ap¬ 
plication programs, and a NEC 8318 
disk controller to handle the drives. 

The standard Encore will have 16,64k 
dynamic RAM chips (128ktotal), but the 
review machine had 512k fitted, in the 
new 256k chips — the first I've seen in 
the 'flesh'. Most of this was allocated to 
a RAM disk; it will be an expansion 
option in the final product. 

A real-time clock/calendar chip with 
battery back-up is used by one of the 
built-in programs to keep an appoint¬ 
ments calendar and world clock. 

All the rest of the ICs are high speed, 
CMOS discrete logic. A spokesman for 
Vadem told methat in a later version of 
the machine these will all be replaced 
by four Gate Arrays (ULAs) but not until 
they're absolutely sure that the design 
is frozen. 

Firmware 

The four special 'keys' on the Encore let 
you select one of the three built-in utility 
programs, even in the middle of run¬ 
ning an application from disk. 

The key with a picture of a disk on it 
selects normal operation from the disk 
drives. When an application is running 
from the disk drives it can be inter¬ 
rupted at any time by pressing one of 
the other three special keys; pressing 
the 'disk' key then resumes the applica¬ 
tion where it was left off. 

The effect is rathersimilarto working 
under Concurrent CP/M, except that the 
changeover can be even faster as the 
utilities are in ROM, and so don't need 
to be loaded and run. 

The key marked with a clock selects a 
clock/calendar/scheduler program cal¬ 
led the Time Manager, which was only 
partly implemented on the test 
machine. A screen display of a one 
month calendar, the time and a map of 
the world in hi-res graphics appears 
when you press it. The cursor sits over 
today's date on the calendar. All that 
could be done with the review machine 
was to move the cursor with the arrow 
keys around the calendar — when it 
moves beyond the first or last day, a 
new month's calendar is substituted. 

The intention in the finished version 
isthattheTime Managerwill allowyou 
to enter appointments (stored in a disk 
file) which will be displayed in a 
window on the screen. As the cursor is 
moved to a date, the appointments for 
that date will be retrieved and display¬ 
ed. The world map will be incorporated 
in a similar way; moving a cursor 
across the map will display the local 
time for the appropriate time-zone. 
Nice ergonomics. 

The Time Manager function is 
selected by default when you switch the 
Encore on, so you need to press the disk 


key before you can boot DOS. 

The 'telephone' picture key selects a 
ROM-based communications program 
which works through the built-in mod¬ 
em; since the latter was not fitted to the 
test machine, the software merely 
produced a non-functioning command 
menu, which would allow such para¬ 
meters as parity, stop bits and text 
capture to be set. In a similar way to the 
Time Manager, the communications 
program will allow a file of telephone 


numbers to be kepton diskand recalled 
for use by the auto-dial modem. 

Thethird special key isthecalculator, 
marked with the four arithmetic sym¬ 
bols. This was not implemented at all 
on the prototype. When it is, it will turn 
the block of 22 keys starting with T H N 
on the keyboard into a standard desk 
calculator (with a memory). The calcu- 
latorfunctionsare marked in blueatthe 
bottom right corner of the keytops — a 
full numeric keypad is included. 

These special keys are so convenient 
to use that one wishes there could be 
more of them; there's a tantalising 
space big enough for three more, and 
three spare ROM sockets on the main 
board. A ROM-based word processor 
would be very handy indeed. 

Software 

The Encore is claimed by Vadem to be 
almost completely hardware- 
compatible with the IBM PC (the display 
is of course the source of incompatibil¬ 
ity at present) and completely software- 
compatible with well-behaved PC-DOS 
programs. It will read disks taken out of 
an IBM PC. 

IBM's placing of the PC-DOS BIOS in 
ROM has lead to a confusing situation 
forthe look-alike manufacturers (I don't 
suppose it was accidental). The IBM 
ROM is of course copyrighted, and IBM 
has successfully acted against several 
manufacturers for infringement. If soft¬ 
ware houses write programs which 


Encore 

IBM PC 

(Olivetti 

(MBasic) 

GW Basic) 


BM1 1.9 

1.5 

BM2 6.6 

5.2 

BM3 14.2 

12.1 

BM4 14.6 

12.6 

BM5 15.8 

13.6 

BM6 28.3 

23.5 

BM7 44.0 

37.5 

BM8 47.8 

3.5 for 100 


iterations only 


AII timings in seconds. Fora full listing 
of the Benchmark programs see 
'Direct Access'. 


only use legal DOS function calls, there 
is no problem; as long as a look-alike 
has PC-DOS (with its own, non-ripped- 
off BIOS) then the programs should 
run. Such programs are said to be 
'well-behaved'. 

Many software houses, though, are 
tempted by the demons of more speed 
and less code, to write programs which 
make direct calls into the IBM ROM 
BIOS. These will not run on any 
machine that does not have all the BIOS 


entry points in the same place as IBM's 
(in other words an exact copy of IBM's 
BIOS). 

Worse still, some well known prog¬ 
rams make calls direct to the IBM 
hardware (for example, writing charac¬ 
ters straight into the screen buffer) 
bypassing even the BIOS. To run these 
you need to duplicate the IBM PC 
exactly in all respects, ortogetcunning. 

The Encore will boot standard IBM 
PC-DOS version 2.00 from an IBM disk, 
so any well-behaved program will be 
run immediately. Well-behaved prog¬ 
rams are not the majority, though, 
especially among the best sellers. 

Vadem got cunning over Lotus 1-2-3, 
the best selling PC program of all, which 
is notoriously badly-behaved. It in¬ 
corporated a special 1-2-3 driver in its 
BIOS so that a standard IBM copy of the 
program can be booted and run. I know 
it's true because I did it with a virgin 
copy. 

At the moment you can't use the 
graph functions of 1-2-3 because the 
16-line display is not only a different 
size from the IBM's, but it isn't confi¬ 
gured to do bit-mapped graphics. It 
emulates 4 /5ths of an IBM monochrome 
screen. When the 80 x 25screen arrives 
it will emulate the IBM Graphics Adap¬ 
tor's 640 x 200 pixels too. The only 
difference will be the lack of colour and 
the aspect ratio — the LCD display has 
square pixels which makes it much 
wider in proportion to its height than 
the average CRT. 

I tried a variety of other IBM PC 
programs in the Encore with mixed 
results. The word processors WordStar 
and Palantir both worked as they 
should, aside from the fact that with 
eight screen lines missing some of 
Palantir's menus scrolled off the top. 
Microsoft Word would not boot nor 
would Forth Inc's polyFORTH; the latter 
does not run under PC-DOS anyway but 
is its own operating system. 

Two other PC operating systems that 
I tried — CP/M-86 and the UCSD 
p-system — would not run, though the 
p-system showed willing by reporting 
that it couldn't find SYSTEM.INTERP. 


‘The Encore is claimed by Vadem to be almost 
completely hardware compatible with the IBM PC (the 
display is of course the source ofincompatibilityat 
present) and completely software-compatible with 
well-behaved PC-DOS programs. ’ 
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This is an example of the tremendous flexibility and variety 
of printing you enjoy with the TI 855. The left hand side of 
this page is printed at 35 CPS - TI 855 letter quality speed. 


The above section is printed in Prestige Elite, 
section is in Gothic. (There are numerous other 
to choose from including the Courier Italic used 
last section). 


i is Courier Italic - another of the TJ 855 pluy-in fonts. 

11 find the TI 855 ideal for every printing job from letter 
ity correspondence, contacts and reports to spreadsheets, 
ts and graphics, invoices, purchase orders and cheques. 


It really is like getting two printers in one 


The newTI 855. 

Letter-quality or speed, now one 
microprinter lets you have it both ways. 


The TI 855 is like two printers in one-at 
one low price. You get the unrivalled speed 
of TI dot matrix draft copy. Plus the 
sharpness of the most advanced matrix 
technology for letter-quality print. 

Built to the same world-beating 
standards of reliability as the OMNI 810* 
the model 855 microprinter is compatible 
with all major personal and professional 
computers. And it provides both RS.232-C 
and “Centronics-type” parallel standard 
interfaces. 

Software compatible 

The TI 855 uses industry standard escape 
sequences for compatibility with virtually all 
third-party software. 

And for those with proprietary software 
needs, a model is available with ANSI 
standard escape sequences. 

*Trademark Texas Instruments. 

Official computer to the Amateur Athletics Association 
and British Amateur Athletics Board. 


Tough font modules for 
quick character changes 

With the TI 855 you get all the choice but 
none of the problems daisy wheels give you. 
Fonts come in durable plug-in modules. 
And the printer holds three at one time. 
Each can be accessed individually. Each 
contains both draft and letter-quality 
character sets. 



More productivity than any other 
microprinter 

The TI 855 gives you both friction and 
tractor paper feed, plus an optional sheet 
feeder - critical for word processing. A quick- 
change snap-in cartridge ribbon. Raster and 
mosaic graphics. And intelligent printing for 
fastest document throughput. 

Versatility, compatibility, reliability, 
productivity. They all add up to the TI 855. 

For more information or your 
nearest stockist, ring Bedford 
(0234) 22 3722. WL. 

. Texas 
Instruments 

Creating useful products 
and services for you. 


















BENCHTEST 


The queerest experi¬ 
ment was running Laboratory^ 
Microsystems' PC Forth. This 
booted up OK, but seemed atfirst notto 
accept input. When I pressed the DEL 
key, however, everything I had typed 
not merely appeared on the screen but 
had been correctly executed! Tantalis¬ 
ing stuff; clearly a quite trivial patch 
would make it work properly if one only 
knew what. 

A call to Vadem's chief designer 
elicited the following list of IBM prog¬ 
rams that were known to work correctly 
on the Encore: WordStar, 1-2-3, Multi¬ 
plan, dBase II and NewWord. The latter 
is a WordStar look-alike written by 
ex-Micropro employees, which 
Osborne is going to bundle with the 
machine. 

Vadem says that Microsoft's GW- 
Basic will run on the Encore in its 
generic MS-DOS form, though I found 
that neither IBM Basic nor Basica will. 
This may be connected with the fact 
thatthe IBM has Basic in ROM; the disk 
versions probably rely on some of the 
ROM routines. 

As shown in the Benchmarks box the 
Encore's Benchmarks are slower than 
the PC's. On the subject of speed all the 
programs I ran responded about as fast 
as they do on the PC, and the disk 
operationsfeltabout right, too, booting 
PC-DOS in 10 seconds. 

Expandability 

The standard Encore will have one disk 
drive, 128k of memory and mains 
power only. An extra disk drive, 256k or 
512k of memory and a battery pack will 
beoptional.The80 x 25linedisplay will 
become standard fitting when it's 
available in volume. 

Osborne was not prepared to discuss 
details, but admitted the principle that 
early buyers would be offered a special 
price for upgrading. 

Documentation 

No documentation was available with 
the prototype machine. 

Prices 

Though Osborne executives were very 
cagey about pricing atthe press confer¬ 
ence where Encore was announced, 
they implied that the cost would be 
competitive with 'transportable' PC- 
compatibles such as the Compaq. This 
suggests a price of around £1500-1600 
for the standard machine. 

Shipment is planned to begin in 
September of this year, with or without 
the 25-line display. 

Conclusions 

It looks as though Osborne/Vadem may 
have done it again. The Encore at last 
makes all the capabilities of a desktop 
business computer available in a fully 
portable form. It looks and feels like a 


new kind of computer, and 
the package feels right. As it sits 
on the desk in front of you, you start 
to wonder: 'Why should a computer 
take up any more room than this? 

The dedicated keys for the ROM- 
based utilities are a treat to use, and 
make one wonder if this isn't perhaps a 
better way to go than mice and 
windows and all that stuff. After all, in 
every other sector of consumer design, 
'push-button' operation has become 
the paradigm for ease of use—just look 
at radios, TVs and washing machines. 

There are a few provisos to this 
fulsome accolade though. Firstly, it 
only applies to the full 25-line display 
version. The 16-line version is an 


that it takes up no more desk space than 
a radio; in fact one of those 'ghetto 
blaster' radio/cassettes provides rather 
a good analogy for this machine's 
portability, whereas a lap-held is more 
like a Sony Walkman. A lap-held 
machine works best when used with 
only a RAM disk, as a 'satellite' to a 
home-based desktop. The Encore, 
however, could happily serve as your 
only computer. 

Thirdly, someone just has to invent a 
low-powered lightfor illuminating LCD 
displays — preferably some sort of thin 
strip that clips along the top of the 
screen. It'sjusttoo inconvenientonly to 
be able to use them in brightly lit rooms, 
which is the case at present. 


‘Most buyers will probably use it as a mains powered, 
desktop computer, but take it home every evening and 
on business trips too. And it can fold up so that it takes 
up no more desk space than a radio. ’ 


uncomfortable compromise, which 
will require some software packages to 
be modified in order to be usable. 

It's a pity the Encore couldn't have 
had the full screen at launch, though in 
the present cut-throat state of the 
market I can quite see why Vadem is 
nervous about holding back for too 
long. 

Secondly, don't expect to see the 
Encore displacing the lap-held 
machines. The battery life will be quite 
low when the disk drive(s) and modem 
are in constant use, and small as it is, 
you can't easily use it in a crowded 
meeting hall or in the backseat of a car. 

Most buyers will probably use it as a 
mains powered, desktop computer, but 
take it home every evening, and on 
business trips too. And it can fold up so 


Astothequestion of IBM PC compati¬ 
bility, the Encore is already capable of 
running some of the best selling PC 
programs. If it's a sales success (as it 
surely must be) then software houses 
will start to take account of it when 
configuring their products, as many of 
them already do with Compaq. 

One final point; the bundling of only a 
word processing package with Encore 
looks positively mean compared to 
Osborne 1. 

Perhaps that isthe lesson learntfrom 
the collapse, but perhaps also it is a 
reflection of the diminished value for 
money and higher profit margins which 
seem to have been the most tangible 
results of the 16-bit 'revolution' so far. 

E0 


Technical specifications 


Processor: 

Memory: 

Display: 

Storage: 

Keyboard: 

Modem: 

Power: 

Size: 

Weight: 

Clock: 

Calculator: 

Comms: 

Bundled software: 
Options: 

Battery: 


80C8616-bit 

128k RAM expandableto 256kusing 64k DRAM or 526k 
using 156kDRAM 

16 line x 80 column LCDtextandgraphics,480 x 128 pixel 
addressable 

360k integral 5V4infloppy diskdrive 

63 alphanumeric keys, 10function keys, 22 key calculator 

(keyboard overlay) 

Integral 300 baud auto-dial/auto-answer Bell CCITT & NTA 
Centronics parallel port 

15vDCsupplied by AC/DC adaptor, battery circuitry 
Height9.5in, width 13in, depth 5.5in 
9.5lbs with strap (excl battery) 

Real-timeaddressablewith battery back-up 
Fourfunction windowing 

Terminal emulation program functions integrated with 
modem 

MS-DOS2.1: NewWord word processor 

Second integral 5V4infloppy drive,25 x 80column display 

Rechargeable removable 1.8 AhNiCad, weight 1.51b. 
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BANKS'STATEMENT 



Knife or boomerang? 

Creaf/ngamar/cefforaproducf/sa we//-/cnownrnar/cef/ng 

strategy. Butjfs^icy^usiness^ especially if you're no 

iongerthesoiecontender ^. . . Madm^ankswonders 

whether Sinclair has bitten off more than it can chew. 


One of industry's more adventurous 
pastimes is setting out from scratch to 
create a new market which it can then 
service with the new product it has just 
developed. It will invariably be a 
product that potential purchasers 
would not claim to need, until they saw 
one in action and decided to change 
their minds. For the companies that 
succeed in creating the new market, 
however, the excitement, rewards and 
potential for disaster can all be great. 

Take Nascom, for example, a com¬ 
pany that created, almost single- 
handedly, the market for cheap kit 
computers in this country with the 
launch of the Nascom 1 of blessed 
memory. It wasn't the first small kit 
micro onto the market, but it was the 
first cheap machine to have a real 
keyboard and Basic available in the 
price, compared to the toggle switches 
and machine code of its rivals. 

The story isfamiliar. Nascom sold, at 
its launch in Wembley, as many 
machines as it thought might take nine 
months or more to sell, and sold them in 
just one morning. Demand outstripped 
supply, the latter being exacerbated by 
the fact that the design hadn't even 
been properly finished. 

Sir Clive Sinclair then created the 
next market—thesub-£100assembled 
micro — with the launch oftheZX80.To 
date, viatheZX81 andtheSpectrum, he 
and hiscompany have not looked back, 
and have not ducked the challenge of 
creating more new markets. 

The Cambridge mafia are still at it, 
aren't they? Earlier this year the QL was 
launched which, we were portentously 
informed, stood for 'Quantum Leap'. 

With past attempts at creating new 
computer markets Sinclair has been 
conspicuously successful. So if the QL 
is not aimed at one of these existing 
market sectors, such as games 
machine or small business systems, 
then it is intended for some new market 
altogether. As the company has indi¬ 
cated that it intends this to be the case, 
what are its chances of success? 

Just a cursory glance atthe specifica¬ 
tion of the QL will show it falling easily 
between the two stools of games player 
and business machine — over¬ 


specified for one and arguably under- 
specified for the other. The market at 
which it has been aimed is the new 
home/professional user. The trouble 
with this sector, from Sinclair's point of 
view, is that it is only new in practice. 

It has been obvious for a couple of 
years that such a market would exist at 
some time. The trend in hardware 
pricing made itcertainthatthefacilities 
would be available at an affordable 
price, while the trends in small compu¬ 
ter utilisation pointed towards people 
looking to have processing facilities at 
home that were up to doing 'real' work. 

The problems that face the QL, 
therefore, are more complex than the 
almost standard ones of late first 
deliveries and lashed-up first versions. 
If Sinclair hadthis marketto itself these 
would be only a temporary hindrance 
to future fortunes, as they were with the 
ZX80, '81 and Spectrum. 

Unfortunately for Sinclair, it is not the 
only contender for the favours of the 
home/professional user. Several other 
companies have either made a declara¬ 
tion or made announcements of intent, 
and the range of options available to the 
user is quite wide already. The QL must 
stand on its merits, rather than on the 
fact that it is the only contender in an 
area that no-one had thought of. 

Some of the competition, most not¬ 
ably Amstrad and to a lesser degree 
Triumph Adler, is following a different 
route to the market from Sinclair, yet it 
is one that has, if anything, a slightly 
better chance of succeeding than the 
QL. That route involves one of the 
oldest, and occasionally most hated 
artifacts of the whole microcomputer 
scene — the CP/M operating system. 

Now, this has been written off as 
obsolete and antiquated more times 
than anyone cares to remember. The 
trouble is, it won't lie down and die 
decently. Instead it keeps finding new 
markets, the latest being the home/ 
professional user. In an age when 
techno-flash is the accepted order of 
the day it may seem strange to find 
something so palpably 'old' maintain¬ 
ing such an influence in the market. It is 
its age, however, that may prove the 
key to its future success. 


I am one of several million people 
sceptical of CP/M as a user-friendly 
operating system. What it does have, 
however, is straightforward clout in the 
market where it counts — applications 
software. 

For many professional users, who 
perhaps work both at home and at an 
office, there will be the possibility of 
working with a small computer that 
uses the same environment as the one 
at work. With packages like BSTAM and 
a modem, the two systems could even 
communicate. 

Boring and old technology they 
certainly are, but CP/M hardware and 
software is now pretty reliable and for 
the majority of users in this new 
home/professional market-place, that 
is going to be at least as important as 
new advances in technology or design. 

Against this, the QL offers the prom¬ 
ise of considerable processing power 
and an operating system that, when it is 
fully operational, will make CP/M look 
archaic. Unfortunately for Sinclair, as 
recent reports have indicated, such 
promise is still in the future. 

The Microdrives are an interesting 
innovation but could prove a positive 
hindrance to the success of the 
machine. Unless Microdrives and car¬ 
tridges are freely available to all soft¬ 
ware producers they will stay a non¬ 
standard medium, obliging software 
houses to consider carefully whether to 
invest in the QL market. Such invest¬ 
ment will also be prejudiced by the new 
operating system, especially as it still 
seems to be incomplete. Without abun¬ 
dant applications software the QL could 
be beaten to the punch in this new 
market. 

There have been the expected strong 
suggestions that the QL was launched 
in January as a pre-emptive strike 
against such as the Apple Macintosh, 
and that it should not have been 
launched until April atthe earliest. 

Only time and the market-place will 
tell whether the knife the company has 
thrown at the opposition will strike 
home, or turn into a boomerang. If it is 
the latter, it will be interesting to see if 
Sinclair can catch it, or duck in time. 

DEH 
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Prices of our business computers 
currently start at £1,395. 

If buying one saves you only £40 a 
week it will pay for itself within a year. 

And we won't sell you one unless 
we can prove it will pay for itself. 


shake hands and say goodbye. 

Get in touch with ACT Computer- 
World right now. At worst, all it will cost 
you is a little time. 

At best, you could gain a great deal. 

CAN COMPUTERWORLD BE IMPARTIAL? 


HOW CAN WE PROVE YOU'LL PROFIT? 

Our consultants will listen while 
you explain how your business works. 

Having defined the task, they match 
the appropriate software program with 
the most suitable computer. 

Then they will show you how you 
could use it to improve efficiency, save 
time and boost the bottom line. 

produce a case that ^C3Q41PUrER 


convinces you that 
your computer will pay for itself 
long before it is outdated, 


Frankly, no. We are backed by ACT 
who make the fastest selling range of 
16 bit computers in Britain. 

We believe their award-winning 
Apricot range of computers and the 
top selling Sirius (over 25,000 sold in 
the UK) are the best 16 bit computers 
available. 

We would like to show you why 
they're easier to use 
and better value 
than anything you 
care to mention. 

We also stock a full 


WORLD 


WE TALK BUSINESS, NOT COMPUTERS. 


BRISTOL 1 Clifton Heights, Triangle West, Bristol. Tel: 0272 277104 • CAMBRIDGE Mitcham's Corner, 1 Milton Road, Cambridge. Tel: 0223 66444 • CRAWLE 
Tel: 031-337 9870 • ENFIELD 489 Hertford Road, Enfield. Tel: 01-805 0903 • GLASGOW Anderston Centre, Argyle Street, Glasgow. Tel: 041-221 8413 • LIVE 
Reading. Tel: 0734 508787 • SHREWSBURY Park House, 38 Abbey Foregate, Shrewsbury. Tel: 0743 68167 • SOUTHAMPTON 5 London Road, Southampton. T( 

Hazeldine House, Telford Town Centre. Tel: 0952 506664 • WOLVE 





range of peripheral equipment for use 
with our computers. 

And nobody in Britain has a larger 
library of published business software 
than we do, with the Pulsar and Apricot 
ranges. 

We will provide training for your 
staff and continuing after-sales support 
in the form of advice on getting the 
best from your equipment And how to 
add to it 

And in the event of technical trouble, 
ACT provide a repair and maintenance 
service. 

WHEN IS THE RIGHT TIME TO BUY? 

New developments seem to appear 
almost weekly in computers. And people 
often hesitate to buy fearing that some¬ 
thing better will come out just as they've 
put their cash down. 


Certainly, ACT is in the 
vanguard of new product 
development They have the 
best team of development 
engineers and designers in 
the world. 

They are devoted to the 
idea of keeping a year 
ahead of the field with new 
products. 

Which provides a bit of 
a safety margin. 

For example, we've just 
introduced the amazingly 
user friendly Apricot FI com¬ 
puter and the new Apricot 
Super Portable. 

But when all is said and 
done there is only one 
question. 

Will it pay you to buy a 
computer? 

If so, you'll amortise the cost in a 
very short period whether you need 
the cheapest Apricot computer priced 
around £1,000 or a multi-user system 
costing many times as much. 

Call one of the numbers below and 
arrange to meet an ACT ComputerWorld 
consultant. He will clarify the issues 
and give you a straight answer. 

If you prefer, send in the coupon 
and we will send you more information. 

ACT ComputerWorld Limited, ComputerWorld House, 43 Calthorpe 
Road, Edgbaston, Birmingham B15 ITS. Tel: 021-455 8484. 

□ Please send me further details on the Apricot range of products. 

□ Please send me further details of the other products and services you 
can offer my business. □ Please keep me informed of future events at 
my nearest ComputerWorld store. 

I Name _ ■ 

I Position _ I 

I Compan y_ | 

Address 


Telephone No. _ PCW8/84 


4 High Street, Crawley. Tel: 0293 543301. DERBY 10 Friar Gate, Derby Tel: 0332 43090 • EDINBURGH West Coates House, 90 Haymarket Terrace, Edinburgh. 
D OOL Churchill House, Tithebarn Street, Liverpool. Tel: 051-2361112 • NUNEATON 46 Church Street, Nuneaton. Tel: 0203 328967 • READING 70-72 Kings Road, 
)703 336344 • STOCKPORT 68-70 Lower Hillgate, Stockport. Tel: 061-480 2822 • SWINDON 8 Sheep Street, Highworth, Swindon. Tel: 0793 762449 • TELFORD 
HAMPTON Security House, Cleveland Street, Wolverhampton. Tel: 712121. 














7^e sudden dem/seo/’PragonPafaunforfunafe/KCo/nc/'dedvy/f/i 
t he company 's entryjnto the business market HoweverLiz Coley 

feels tjie Dragon Professiona[rnaybe [ustthe thing^ to getthe 

companybackonitsfeet. 



After months of speculation we all 
shook our heads as Dragon Data 
entered the hands of the receiver on 31 
May 1984. At the same time the 3V2in 
disk drive, modem and OS9-equipped 
GEC Dragon Professional appeared for 
review at a suggested price of £699, 
with a single drive, and £849 with 
double drives (incl VAT). 

The '64 repackaged for business' 
flavour of the machine illustrates the 
dogged refusal of this Dragon to lie 
down despite a series of PR and 
marketing hashes that destroyed most 
of the company's credibility as a 
manufacturer of home computers. 

Rise and fall 

Dragon Data commencedtrading atthe 
end of 1981 as an attempt by Swansea's 
Mettoy Ltd to grab a share of the rapidly 
expanding home computer market. To 
this end the Dragon 32 took shape as a 
low-cost alternative to the Tandy TRS- 
80 Color Computer, complete with the 
same Motorola 6809 microprocessor, 
16k Microsoft Extended Color Basic and 
32k of user RAM. This, coupled with a 
recommended retail priceof£199—the 
same as the 3.5k equipped VIC at the 


time and £150 less than the Tandy — 
promised a bright future when the 32 
was announced in August 1982. 

Initial high demand stretched the 
manufacturing and cash resources of 
Mettoy to the limit. By October 1982 
most of Dragon Data had been sold off. 

The new company seemed a viable 
proposition, but a curious lack of PR 
know-how put the focus on Mettoy's 
now irrelevant problems and gossip, 
fuelled by competitors, caused confi¬ 
dence in Dragon to nose-dive. 

September 1983 saw the launch of 
the 64 plus 175k single and double disk 
drives at the PCW show, coinciding 
with a further £4 million cash boost 
from shareholders — which again 
highlighted Dragon's difficulties. The 
64 was received with muted enthu¬ 
siasm and, a month later, Mettoy 
showed incredibly bad timing by 
folding. 

Although Mettoy's financial interest 
in Dragon Data was a scant 18%, the 
memory of Dragon beginnings was 
fresh in the minds of all concerned. 
Limited development and frenzied but 
ineffectual marketing continued until 
February 1984 when another of the 


Prudential's heavy investments, GEC, 
was called in to oversee sales and 
marketing and to lend its respected 
name to prop up the now mistrusted 
Dragon logo. Freed of marketing re¬ 
sponsibilities, hard core Dragon people 
concentrated efforts on development, 
working to extend the GEC Dragon 
catalogue to include low-cost, self- 
contained business systems, such as 
the Professional, in an attempt to 
improve credibility but, it appears, too 
late and too expensive. GEC Dragon 
ceased trading on the point of launch. 

Hardware 

The Dragon Professional is, essential¬ 
ly: a Dragon 64 PCB redesigned to make 
room for the modem, disk controller 
and disk expansion port, additional 
diagnostic ROMs and a composite 
video output. 

Along with this come one or two 500k 
(340k formatted), 3V2in Sony disk 
drives, an efficient switched mode 
power supply and a 1200 Baud Prestel 
1/600 Baud machine link modem. 

Everything comes in a standard 
Dragon bottom case with a restyled top 
cover that continues the slope of the 
rickety Dragon keyboard to the rear of 
the machine to form a wedge, increas¬ 
ing rear headroom in the process. 

Immediately above the keyboard on 
the left side are two minute LEDs; red 
power-on to the left and a green one to 
the right connected with modem opera¬ 
tion. 

The now familiar Sony micro floppy 
drives and the power supply are con¬ 
tained in a second wedge above the 
LEDs, with extra ventilation slots along 
the top. Drive door 0 emerges on the far 
right of the front panel. Drive 1 (if fitted) 
sits on its left next to a new GEC Dragon 
'The Professional' logo, complete with 
green and blue 'go-faster' stripes. Each 
drive door panel sports a disk-eject 
button to the right and a red disk-in-use 
LED to the left and is finished in a light 
grey that enhances the visual effect of 
the otherwise mid grey livery. 

The connectors fitted round the edge 
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of the bottom case follow standard 
Dragon layout with a few changes. To 
the right is the expected cartridge 
connector. The left-hand side has the 
same line-up as the 64 with the 
exception of a one metre modem lead, 
fitted with a swish British Telecom 
'phone plug, in place of one of the 
joystick ports. 

This leaves TV output, reset button, 
modem lead, RS232 port, joystick port, 
tape connector and parallel Centronics 
printer port. Major surgery on the rear 
replaces the 'D' type transformer con¬ 
nector and push-button on/off switch 
with a one-piece mains supply panel 
consisting of a 3-pin Euro mains con¬ 
nector and a robust rocker switch. 

Looking from the rear, the monitor 
socket remains to the right of the supply 
panel but gains two pins to provide RGB 
and composite video in the same cable. 
On the far left a new disk expansion 
connector allows the Professional to 
control up to two additional Dragon 
drives. 

Removing four screws, one in each 
corner on the underside, frees the top 
case. There's an awful lot packed in 
there! As in the rest of the Dragon 
range, the keyboard lies across the 
front of the PCB attached by four 
screws. Atwo inch gap allows access to 
the 6809 — with the rest of the PCB 
covered by a very solid cast aluminium 
frame fitted across the case providing a 
mounting for the closely-packed, fibre- 
board covered drives (on the twin drive 
review model) and power supply. This 
doubles as a massive heat sink in an 
attempt to disperse the excessive heat 
generated by the drives and, more 
importantly, the power supply. Mas¬ 
sive though it is, the heat sink should 
have the aid of a cooling fan to keep this 
crowded environment cool, but more 
of that later. Sensibly, the drives are 
fitted with long ribbon cables so that 
releasing four easily accessed screws 
allows the frame to be swivelled 
backwards away from the case by 
simple removal of the PCB power 
connector. The rear half of the board is 
now open to scrutiny. 

In the new layout the eight 4864 RAM 
chips from the 64 now extend under the 
keyboard from the right of the socket 
mounted 6809. Other socketed chips 
include the 6847 video display control¬ 
ler, 6883 SAM synchronous address 
multiplexer and the 8346 disk control¬ 
ler, as fitted in the Dragon disk interface 
cartridge, mounted directly beneath 
drive 0. Modem components are sol¬ 
dered directly into the board, adjacent 
to the cable outlet. The extensively 
reworked PCB layout seems relatively 
free from gross, hardwired after¬ 
thoughts, although there are two small, 
neatly fitted PCBs soldered proud of the 
board, possibly due to putting quarts in 
pint pots! 

In use 

The review model supplied was highly 
temperamental in that it played ball for 


a short time, usually about an hour, 
then randomly refused to obey com¬ 
mands and pretended that some files 
on disk didn't exist. This got rapidly and 
progressively worse until the machine 
gave up completely, requiring several 
hours to recover. Dragon personnel, 
when questioned, didn't seem at all 
surprised at this phenomenon and a 
second Professional was provided 
which soon suffered the identical 
problem. 

Judging by the amount of heat 
transferred to the plastic case and, 
more alarmingly, to microfloppies 
within drives, the massive heat sink is 
definitely not enough to prevent heat 
from affecting operations. As an aside, 
interesting hang-ups could beobtained 
on both machines by pressing lightly 
on the case above the power supply. I 
persisted with the machine, on and off, 
over two days of these problems but 
tests of the supplied software were, of 
necessity, patchy and sketchy (a new ad 
agency?) as a consequence. 

On power-up the Professional 
assumes 51-column monochrome 
mode. This is actually the 256x192, 
high resolution Dragon graphic mode 
4, using simplified characters for stan¬ 
dard text. 

However, Dragon has taken the 
trouble to produce an attractive system 
boot menu that includes the Profes¬ 
sional logo. Options given are 'B' to 
access the built-in Microsoft Basic and 
'D' to boot a system disk in drive 0, in 
this case OS9. y B' selects a 32k Dragon 
configuration complete with Microsoft 
copyright banner and lurid green 
screen. Curiously, EXEC (ENTER), the 
normal method of claiming the extra 
32k of RAM, returns a syntax error. 
Also, Dragon DOS is not supplied so 
DOS commands have no effect from 
Basic and alternative routines were not 
apparent. 

Software 

Selecting 'D' from power-up scrolls the 
display, resulting in the appearance of a 
delightful Sony drive and microfloppy 
graphic, inviting the insertion of the 
system disk. The 'shell' of essential OS9 
control routines takes about 20 seconds 
to load. On completion a 1980 Motorola 
and Microwave copyright banner 
appears with an invitation to 'log on'. 
The 'OS9': promptfollows. On comple¬ 
tion of a task the prompt reappears to 
remind you that you're still in OS9. 

OS9 was developed by Microware as 
a Unix equivalent for the 6809, specifi¬ 
cally to support compiled Basic 09. 
Although OS9 requires 96k of code, 
only the shell is held permanently in 
memory acting as the middle man, 
calling command routines from the 
remaining 80k on the system disk as 
required. This is possible because the 
6809 uses position-independent code, 
or PIC, that can be loaded into, and run 
from, any point in memory. This makes 
memory management very efficient 
and enables several separate programs 


and routines to be stored at once. 

In addition, files are stored on disk 
(and, in a limited fashion, in memory) in 
a multi-level directory file system confi¬ 
gured as a 'tree' structure where the 
main (or root) directory of a disk 
contains filenames that can refer to files 
of directories to other files, and so on, 
though any file can be called directly by 
name, however far up the tree its 
directory is. 

Another important feature is that 
OS9 supports, and the 6809 is capable 
of, some background processing, 
enabling limited multi-tasking. 

All three business packages supplied 
with the Professional are contained on 
separate disks and depend on OS9 to 
operate. These were reviewed on the 64 
in the June 1984 issue of PCW but it's 
worth noting in passing that Stylo¬ 
graph suffers badly from the 51 -column 
screen and makeshift characters. It's 
almost impossible to use on a standard 
TV. 

The review machine was not sup¬ 
plied with software to drive the modem 
or any further indications of modem 
performance, therefore its function 
cannot be assessed. 

Dragon has further OS9 packages 
available, at extra cost, such as the 
compiled Basic 09, a 'C' compiler, 
Pascal, Cash & VAT bookkeeper, Stock 
Recorder and an Editor/Assembler/ 
Debugger; all at less than £80 per 
package. 

Documentation 

No specific Professional manuals were 
supplied; but if they match the standard 
of the readable and thorough, 64- 
orientated software manuals they will 
be adequate for all but the most 
demanding user. 

All the software manuals abandon 
rear indexes in favour of detailed 
Tables of Contents at the front, refer¬ 
ring to clear paragraph headings by 
page number. I found this extremely 
convenient for finding particular com¬ 
mand routines. I also liked the use of 
coloured pages for sections that refer to 
separate modules on the same disk. 

Conclusion 

The Professional certainly offers con¬ 
venience, and better value than a fully 
equipped Dragon 64. Broadly: 

... If Dragon recommences trading; 

. . . If the quoted prices are realistic; 

... If the cooling problems are over¬ 
come; 
and 

... If a new incarnation of Dragon can 
regain lost credibility; 

.. . then even counting the QL the 
Dragon Professional would be hard to 
beat for small businesses. 

Given suitable mouse and icon- 
driven software, eminently feasible 
with OS9, it would fulfil Dragon's 
promise of a self-contained, easy to use 
system at low cost, and clean up! 

If not . . . Nothing. 

EH 
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COMMODORE 


Flag setting on 

logic instructions 

Mario Gianota explains the [purpose ofAND, ORA and EOR logic 

instructions in assembler Ijmguagp with the aid^ ofp 'guessing game' 

proprarru Although written for the Commodore 64, it is easily 

adaptable to a wide range qfjmcrqs. 


How good a communicator would you 
be if your vocabulary only consisted of 
two words? At electronic level that's the 
only language computers understand. 
What they can do that we can't is to 
string these two words together and 
recognise them at very high speeds. 

It's usual to describe a binary (two- 
state) system in terms of switches 
being on and off. At electronic level, 
though, it's not language but voltage 
that counts, and logic chips contain 
circuits which reactto, ordeliver,oneof 
two possible voltage levels. Logic 1, 
known as'high' actually means that the 
voltage present in that part of the circuit 
is somewhere between +2.8 and +5 
volts, while Logic 0 or 'low' corres¬ 
ponds to a voltage between 0 and 0.8 
volts. Thus, high and low voltage are 
the electronic equivalent of on and off 
oryes and no in human language. 

Logic gates 

The circuits printed on micro chips 
consist largely of logic gates, which are 
essentially switches with one or more 
inputs and a single output. They have 
names such as AND, OR and EOR 
(pronounced Eyore, as in Winnie the 
Pooh). 

Instructions with similar names pop 
up in assembler language and, like the 
gates, act on input data and produce an 
output. 

One of the most difficult leaps the 
assembler language learner has to 
make is understanding howthese logic 
instructions work. The object of the 
program presented hereistoshowhow 
the assembler instructions AND, ORA 
and EOR work and for what input 
combinations the zero and carry flags in 
the processor status word are set. 

Flags 

Those of you who've been following 
our Teach Yourself Assembler series 


will be familiar by now with flags. These 
are sections of a processor's memory 
which indicate whether any or all of a 
number of predetermined conditions 
have arisen during the execution of 
instructions by the processor. For 
example, if the result of an arithmetic 
operation is zero, then the zero flag will 
be set (in most processors this means it 
will be 1 ratherthan 0). Ifthe result of an 
arithmetic operation produces a carry, 
the carry flag will be set. Equally, a 
program can look up the state of a flag 
and branch to its next instruction 
depending on the result. 

The program here is in the form of a 
guessing game with pointsawardedfor 
a correct answer and double or triple 
points awarded for guesses written in 
hexadecimal or binary notation. 

Program breakdown 

Lines 10-90 are the main command 
lines which initialise the variables then 
GOSUBs the middle of the program, 


waiting for a keypress before looping 
back to the middle again. It is therefore a 
Q-shaped program with a beginning 
and a middle but no end. The beginning 
is visited once—the tail of the Q—then 
the program is a loop. 

Thebeginning runs30000to30990. It 
sets up HX$ for use in translating 
hexadecimal numbers. A random func¬ 
tion is set up to produce questions. The 
score PNTS for points is set to zero. A 
title string is set up to show which 
columns on the screen are binary, 
hexadecimal, decimal, negative flag 
and carry flag. Then the three cases are 
set up in a small array of $ (2). The OP 
stands for OPERATION. Case 0 is AND, 


easel is ORA (OR the accumulator with 
the memory) and case 2 is EOR 
(exclusive -OR the accumulator with 
the memory). At the end of the begin¬ 
ning the screen is cleared. The program 
returns to the main line. 

The main line sends the program to 
the MIDDLE at 20 000 — 20 990. 

The MIDDLE does six jobs: 

(1) It picks one of the OPERATIONS — 
AND, ORA or EOR. 

(2) It picks a number to go in the 
accumulator register. 

(3) It picks a number to stand as the 
contents of a memory location. 

(4) Itacceptsa guessfromtheuserasto 
the contents of the accumulator after 
the operation has been completed. It 
translates the guess from binary or 
hexadecimal back into decimal. 

(5) The operation is performed and the 
flags are set. 

(6) The player's guess is checked 
against the result of the operation. 

The user should run the program and 


put'%' in front of a binary guess, and '$' 
in front of a hexadecimal guess. Since 
binary is the way to understand these 
operations, binary guesses which are 
correct are rewarded more than the 
other two kinds of guess. 


Notes 

The program will run on any Commod¬ 
ore machine. By changing the character 
string commands for HOME and 
DOWN CURSOR , it will run on any 
micro supporting DEE as a basic com¬ 
mand. By changing FNA (B) toaGOSUB 
routine, it will run on any micro whose 
Basic supports arrays. 


‘One of the most difficult leaps the assembler language 
learner has to make is understanding how logic instructions 

work. ’ 
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3 | 

1 REM *^*****^**^****##**#^*M#****^********#*¥.*«#*^*#** 

2 : 

12090 RETURN 

3 REM 

TO SHOW MPu CHIP 

M01 REM *#*#MIDDLE************************************* 

4 : 


20002 

5 REM 

FLAG SETTINGS ON 

20100 REM CLEARSCREEN /PICK CASE,PRINT HERDER 

6 • 


20101 

7 REM 

LOGIC INSTRUCTION 

20110 PRINTCHR*(147) REM CLEAR SCREEN 

3 ■ 


20120 MAX * 3 : MIN = 0 CASE * FNfKB) 

9 REM ******^********m#*******¥**^^^M**^*^^**** 

20133 PRINTTA3<i0> 0P*< CASE ) 

10 REM .. 

• MAINLINE OF PROGRAM. 

20148 B* = HERDER* ' X * 1 : V ■ 3 ; GOSUB 7000 

20 GOSUB 30000 


20190 

30 GOSUB 20000 


20200 REM PRINT TRANSLATIONS OF ACCUMULATOR CONTENTS 

40 PRINT 


20210 MAX = 235 : MIN = 0 N “ FNACB) 

50 B* = "FLERSE PI 

SESS 'SPACE'" : X = i : t 1 = 15 GOSUB 7000 

20253 V3 =» 3 : GOSUB 21000 

60 GET R* 


20268 ACC * N 

70 IF A* *= "" THE! 

A 60 

20300 REM PRINT TRANSLATIONS OF DATA ADDRESS CONTENTS 

30 


20301 • 

90 GOTO 30 


20310 N = FKS<8> 

1000 : 


20320 V0 = 7 GOSUB 2x600 

1001 REM **# SET 

NEGATIVE AND ZERO FLAGS ***************** 

20330 27-* N 

1002 


20390 ■ 

1197 : 


20493 REM GE T & SORT GUESS ’INTO BINARV HEX OR DECIMAL 

1193 REM SET NEGfl' 

riv'E FLAG BV BIT 7 

20500 B* = ' X = 1 V = 9 GOSUB 7000 

1199 


20513 INPUT"RESULT ";G* 

1200 NEG = AB$< 

NT K ACC /128 ) ) 

20520 IF LENC G* ) < 1 OR LEN( 0* ) > 3 THEN 28580 

1297 : 


20538 A* = LEFT$< 3*,1 > 

1298 REM SET ZERO 

FLRG IF ACC« ZERO 

20548 C* = RIGHT*-. G*/lEN< G* ) -1 ) 

1299 : 


20530 IF A* O CHRfC 37) THEN 20600 = REM GUESS NOT IN BINARV 

1300 ZERO = < RC 

■ 00 > * < -1 > 

20560 BN* - C* 

1397 : 


20570 OOSUB 8000 

19990 RETURN 


20380 F = 3 

3000 = 


20590 GOTO 20700 

5001 REM *** DECIMAL N TO HEXADECIMAL HN 

20599 

5002 : 


20600 IF A* O CHR*( 36) THEN 20650 

5100 HI = INT< N 

' 16 ) 

REM GUESS NOT IN HEXADECIMAL 

51T0 HN* = MIB*< 

■IX* , HI + 1 , i ) 

20610 HN$ = C* 

5200 LO = N - HI 

* 16 

20620 GOSUB 9000 

5210 HNS = -HNS * ‘ 

1ID*4 HX* , LQ + 1 , i > 

20630 F - 2 

5990 RETURN 


20640 GOTO 20780 

6000 : 


20641 : 

6001 REM *** DEC I 

*»AL N TO BINARV BN* 

20650 N = VAL< G* ) 

6002 : 


20660 F = 1 

6100 BN* = i: ” 


20661 : 

6200 FOR Q - 7 TO 

0 STEF -1 

20700 REM GUESS HERE 

6210 : BIT* = "0' 


20701 : 

6220 -IF <N AND 2‘ 

TC! ) 7HEN BIT* = ‘"i 

20710 G * N 

6230 3N* = BN* + 

BIT* 

20800 REM DO OPERATION 

6240 NEXT 


20810 ON CflSE+1 GOSUB10000,11000,12600 

6990 RETURN 


20820 Y0 = 11 •• Ns ACC GOSUB 21060 

7000 


20900 REM UPDATE SCORE 

7001 REM #** PRIN1 

r B* RT X V ***************************** 

20910 IF 3 = RCC THEN PNTS = FNTS + 10 * F 

7002 • 


20922 B* * "SCORE" + 3TR*( PNTS ) : X = 5 V = i3 : GOSUB 7000 

7100 PRINT CHR*< 1 

19 ) : REM HOME CURSOR 

20990 RETURN 

7200 FOR VV =* 0 TC 

3 V 

21000 = 

7210 -PRINT CHR*< 

17); '• REM DOWN CURSOR 

21001 REM *** TRANSLATE N AND PRINT AT ¥0 **************** 

7220 NEXT 


21002 ; 

7300 PRIN7TABC X ) 

> B*; 

21210 GOSUB 6000 

7990 RETURN 


21220 GOSUB 5800 

3000 : 


21240 B* = BN* X = 1 ; ' = V3 GOSUB 7060 

8001 REM *** BINARV BN* TO DECIMAL N *#**##*#**##***##*##* 

21250 B* s HN* • X * 18 • V = V0 : GOSUB 7008 

6002 : 


21260 B* * RIGHT*( " " + STR*( N ) ,3 ) : X * 14 : V « ¥0 

3100 N = 0 


GOSUB 7000 

8200 FOR Q = 0 TO 

7 

21290 = 

3210 : IF VflK MIDI 

K BN*,Q+i,l ) ) THEN N* N + 2t < 7 - a > 

21300 IF V0 O 11 THEN 21990 

8220 NEXT 


21400 B* * STR* C NEG ; + STR*< ZE ) ■ X = 17 GOSUB 7600 

8990 RETURN 


21990 RETURN 

9000 : 


30000 

9001 REM *## HEXADECIMAL HN* TO DECIMAL N **************** 

30001 REM ** BEGINNING *********************************** 

9002 = 


38002 

9100 fl = RSCC uEF 

: T*< HN*,1 ) ) - 43 

30108 HX$ = "0123456783ABCDEF" 

9110 B - RSC< RIGHTfC HN*, 1 ) > - 43 

30110 DEF FNR(B) = INT< RNDO) * ( MAX-MIN ) ) + MIN 

9200 N - B + 7 * < 

: b> 9 > - ( -i > * 

30120 PNTS = 8 

< 16 * ( A + 

7 * ( R>9 ) ) ) 

30130 HEADER* * " BINRRV HEX DEC N Z" 

9990 RETURN 


30200 DIM 0P*< 2 ) 

10000 = 


30210 FOR I * 0 TO 2 

10001 REM *** AND 

THE ACCUMULATOR WITH THE DATA ********** 

30220 READ 0P*< I > 

10002 


30238 NEXT 

10100 ACC » ACC Ah 

jd DT 

33240 DATA AND,ORA,EGR 

10200 GOSUB 1000 


30333 PRINT CHR*< 147 ) REM Ci-cRR SCREEN 

10990 RETURN 


30998 RETURN 

11000 


40008 

11001 REM *** OR 1 

‘HE ACCUMULATOR WITH THE DATR *********** 

40013 REM A#########**#**#*##*#************^*#***#*#*###** 

11002 - 


40020 REM A PROGRAM FOR MPU COMPUTERS 

11100 RCC - ACC OF 

\ DT 

46330 • 

11200 GOSUB 1000 


40043 REM BV A.D. MACHINERY 

11990 RETURN 


40050 

12000 = 


40090 REM 

12001 REM ««* EXCLUSIVE-OR THE ACCUMULATOR WITH THE DATA * 


12002 : 


READ’. 

12100 ACC - C RCC 

OR DT ) - ( ACC AND DT > 


12200 GOfUl 1000 
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GOTO.. 
thou skggard 


Sfrucfuredprogramm/ng makes forclearlistings, but that's no help 

when yoi/re debugging on a 20-row screen. Dav[d Bradnackbeljeves 

judicious use^fGOTOsjstlTe^nsw^ 


10 It seems to be widely believed 
that good programming uses sub¬ 
routines and does not use 'GOTO'. 
Gosub 20.1 hope I have made my point. 
15 100 GOSUB 3000 

200 GOSUB 1000 
300 GOSUB 2000 
400 PRINT "TOTAL =";T 
500 END 

1000 REM SELECT RECORDS 
1005 REM FOR CALCULATION 


1999 RETURN 

2000 REM DO CALCULATION 

2999 RETURN 

3000 REM OPEN FILES 

3005 REM & INITIALISE VALUES 

3999 RETURN 

Return 

20 My first serious attempt at 
understanding and adapting a profes¬ 
sionally produced program has left me 
unconvinced of this — though I may 
have been unlucky in my program! 
Gosub 50. Gosub 30. Gosub 40. 
Obviously this structure does not suit 
my subject matter, but return. 

30 Gosub 150.Theemphasisneeds 
to be put more on the length of program 
sections. There seem to meto be critical 
lengths at about 20 lines (a screenful) 
and at either 65 lines (a page) or 
possibly 130 lines (a double page). 
Gosub 110. Gosub 100. Gosub 120. In 
other words, program structure must 
take into account the physical con¬ 
straints of how much of a program one 
can examine closely 'at a glance' as one 
unit (a screenful?), and how much one 
can get a reasonable overview of (one 
or two pages?). 

On a printout, it is possible to clarify a 
program structure considerably by 
arrows, coloured marks, and so on, but 
this is much less effective if one cannot 
see the whole scheme at once, without 


turning pages backwards and for¬ 
wards. Return. 

40 In ourculture, in trying to under¬ 
stand a text, one normally starts at the 
beginning (the top) and goes on to the 
end (the bottom). Gosub 150, this 
should be taken into account in prog¬ 
ram structure, so that within the ob¬ 
vious constraints imposed by the fact 
that programs branch and double back, 
the logicof a program shouldflowfrom 
the beginning of the listing to the end. 
Gosub 190. Return. 

50 Though it is true that the use of 
subroutines encourages the program¬ 
mer to plan his program in clearly 
defined blocks, this does not help 
understanding of the program if the 
blocks are left in haphazard order, as is 
sometimes the case with subroutines. 
Gosub 150. Gosub 60. Gosub 80. Gosub 
70. 

Subroutines have contributed to 
some extent to the clarity of programs 
not because they are subroutines, but 
because they tend to be readily identifi¬ 
able sections of the program. To 
achieve greater clarity one must there¬ 
fore, Gosub 150, divide programs into 
identifiable sections, but not make 
these sections into subroutines unless 
there is some overriding reason to do 
so. Return. 

60 For example, writing a program 
in the form (Gosub 15) actually 
obscures the logic of the program. 
Gosub 90. Return. 

70 To use a subroutine listed in a 
distant part of the program, Gosub 150, 
inevitably obscures its logical flow and I 
can see no justification for this for a 
short sequence that could easily be 
embodied in the main program. Gosub 
130. Return. 

80 With nested subroutines, it is 
difficult to follow the flow of the 
program, as 'RETURN' does not give 
any indication of the level to which one 


should return, whereas 'GOTO' would 
make this clearer. Return. 

90 Atthe very least,thesubroutines 
need to be listed in their logical order. 
Even then, however, one has to jump up 
and down the page unnecessarily in 
trying to follow the structure of the 
program. Return. 

100 Within a block of one or 
perhaps two pages of printout, one can 
follow the general flow of the program 
but not its detail, so GOTO should be 
used only to move to the beginning of 
sections, (Gosub 160). Provided this is 
done with discipline, use of GOTO 
should not (Gosub 150) bring more 
hazards than 'GOSUB'. Return. 

110 Perhaps, because of the usual 
size of the VDU screen, one tends to 
work with a block of about 20 lines at a 
time, and one can reasonably hope to 
keep track of all the detail in it. Within 
that compass, GOTO can therefore be 
used without danger, as its implica¬ 
tions will be clear. Return. 

120 Moving further than that in a 
program must involve refilling the 
screen or turning over pages of print¬ 
out, and makes it difficult to get a clear 
view of the program flow. Return. 

130 It is easy (Gosub 170) to forget 
what variables have been used in a 
subroutine if it is out of sight several 
pages away. Return. 

150 In my opinion (Gosub 200). 
Return. 

160 Clearly marked with REM state¬ 
ments. Return. 

170 And dangerous. Return. 

180 If you are reading this line, you 
are reading normally , not following the 
'GOSUB'. 

190 I do not imply that there is 
anything wrong with using subroutines 
for substantial sequences of code that 
are used at more than one point in a 
program. Return. 

200 For what it's worth. Return. ITT] 
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Please send me further details 
on the Pulsar File Transfer: 

NAME 


It’s easy to get the impression that the differences between micros are there to tie 
you down. How do you upgrade from 8-bit Apple to todays 16-bit micros, or copy files 
between different 16-bit machines, without hours or even days of laborious data re-entry 
- and all the dangers that entails? 

The answer is Pulsar File Transfer. It puts Apple, Sirius, Apricot and IBM straight onto 
the sahne wavelength, transferring file type, text, binary or graphic information 
directly at up to 9,600 bits per second. 

With the correct combination of Pulsar File Transfer packages you have access to 
complete software freedom between IBM-PC, Sirius and Apricot and instant transfer 
of data from Apple. Multiple files can be sent or received with a single command, 
while an in-built error-checking facility guarantees absolute accuracy. 

For more information on the Pulsar connection just return the coupon. 

Vive la difference! 


ACT(Puisar)Ltd. 

FREEPOST, Birmingham B161BR or call 021-455 7000. 
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EDUCATION 


Come rain 
or shine 

Computer^amimake thesunshme^utthe\majThejp 

usunderstamdjheweather. Theo Wooddescnbes 

howa48k Spectrurn is being successfullyused^ in a 

pnmatyschc^^ d^fthejeamjngprocess. 


Computers are essential tools for to¬ 
day's professional meteorologists. 
They provide data storage and man¬ 
ipulation, continuous monitoring 
through control applications and com¬ 
puter modelling for long and short 
range forecasting. 

The first of these areas has provided 
the basis for a project currently in full 
swing at my daughter's primary school. 
The exercise introduces children both 
to the computer and to the concept of 
scientific observation. It's especially 
important at primary school level for 
children's contact with data to be 
meaningful — they could so easily be 
put off computers if the work were 
uninteresting. 

Collection of weather data is a good 
choice, since it gives children the 
opportunity to explore their surround¬ 
ings with a firm footing in everyday 
observations. It's a familiar and impor¬ 
tant area — how often have trips to the 
park been cancelled on rainy days, or 
holidays made perfect by hot sunshine 
and cool breezes! 

Equipment 

The instruments used by the children in 
the project are a max/min thermo¬ 
meter, rain gauge, hygrometer and 
barometer. Cloud cover and wind 
speed/direction are observed as well 
and a place is made for general 
comments to allow for free expression 
and the possibility of insight and 
instinct: two important supplements to 
strict scientific observation. Instru¬ 
ments are read and observations made 
daily, but by different groups of chil¬ 
dren each week. Through their reading 
of the instruments the children's pow¬ 
ers of observation have steadily in¬ 
creased and over a period of four 
months they have become quite cap¬ 
able of predicting the temperature even 
before consulting the thermometer! 

Use of the computer, a 48k Spectrum, 
is a major factor in maintaining their 
interest and the weekly data input 
session is eagerly anticipated. The 


program is a dedicated database called 
Arnold Wheaton's 'Weather Station', 
and has sufficient storage for a year's 
entries on the Spectrum version. 

As an information storage device, 
Weather Station contains format and 
structure options, which means that the 
supervising teacher need not be a 
computer specialist. An efficient data¬ 
base can be put together using menus 
which are accessible to primary school 
children with appropriate guidance, so 
that children are involved both in the 
observations and in the techniques 
used to manipulate them. 

Within Weather Station, the option to 
create a data file allows the children to 
start a new file — and wipe out any data 
currently in memory. This led to the 
occasional disappearance of data when 
a stray finger hit the wrong button. 
Mistakes such as these, although 
greeted by groans at first, were also 
accepted with cheerfulness as the 
children understood the importance of 
concentration at the keyboard and 
became more confident in their control 
of 'the machine'. 

The limitations of a dedicated data¬ 
base such as Weather Station are 
obvious in the measurements used, as 
their accuracy is not of the highest 
order. Using the Beaufort scale rather 
than mph for wind speed does have its 
advantages. Reliance on acute 
observation rather than a wind gauge is 
perhaps more useful in an inner city 
area where wind speed in a sheltered 
playground is likely to be much lower 
even than in the local park. 

Before the class proceeds to com¬ 
ment on the exercise, data has to be 
validated; atthis pointopen discussion 
invariably arises about careful check¬ 
ing of entries and spotting dubious 
readings. 

Weather Station really comes into its 
own in search mode. Children can look 
for a given value in a field from the data 
entry sheet: for example, days when 
there was no rain or cloud. One activity 
option displays all the data within the 


database in multiples of four days, and 
printouts of the data can be made for 
further analysis. 

Bands of data can be checked for 
range searches, so, for example, max¬ 
imum temperatures can be seen within 
the ranges Hot 20 to 40 degrees, Warm 
10 to 19 degrees, and so on. These 
facilities, all built into the database, 
allow extensive questioning of the 
data. 

After learning how to use this aspect 
of the base children are able to formu¬ 
late their own questions with ease — 
and benefit from the learning process. 
Enthusiasm is shared equally by boys 
and girls: for many of the girls, in 
particular, their first experience of a 
computer is a stimulating one, likely to 
lead to further interest in the future. 

In the classroom, the teacher pro¬ 
vides back-up material in the form of 
graph plotting and the drawing of 
weather roses; which provide alterna¬ 
tive methods of presenting informa¬ 
tion. Listening to recordings of ship¬ 
ping forecasts together with locating 
the various shipping areas adds a 
further dimension by providing practic¬ 
al examples of the effect of different 
weather conditions on industry. 

Other valuable back-up material 
used includes the Royal Meteorological 
Society's magazine Weather and its 
weather log which includes daily charts 
of pressure systems. A monthly collec¬ 
tion of data from amateur weather 
stations, Climatological Observers Link 
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an excellent way of introducing school- 
children to the fundamental capabili¬ 
ties of microcomputers in manipulat¬ 
ing and managing data as well as basic 
principles of scientific method. 

The main advantage of weather 
observation is flexibility, since projects 
can be designed to suit a range of 
students from primary school through 
to colleges of education. It will also suit 
all pockets — a most significant factor 
when considering howto utilise,to best 
advantage, a school's precious re- 
sources. 


(COL) provides yet another source of 
data for comparison and comment. 


Other projects 


The Weather Station exercise is ideal 
for a school project. However, manual 
collection of daily data cannot hope to 
compete with automatic collection for 
serious study. 

At St David's University College, 
Lampeter, the Microcomputer Environ¬ 
mental Probes Project (MEPP) makes 
use of a BBC B Micro and an interface 
box (MODAS, by University College 
Swansea Micro Centre) to enable two- 
way communication between the soft¬ 
ware and the various types of weather 
sensors. The interface allows three 
types of sensor to be used, providing 
an eight-channel temperature probe 
module for use with semiconductor 
temperature sensors, afour-channel by 
eight-bit binary input module and a 
five-channel event counter module. 

An all embracing monitoring system 
such as MODAS is perhaps beyond the 
range of schools and micro-owning 
weather watchers, but other hardware 
and software for monitoring some 
weather variables is available. 


Suppliers 

Temperature sensors can be obtained 
from Griffin and George, price £56.80, 
for interfacing with the BBC or Spec¬ 
trum micros. Harley Systems Ltd sup¬ 
plies an ADC analogue input module 
which takes in signals from sensors and 


instruments. Harley also has a pro¬ 
gram, Data Recorder, which puts the 
response from sensors to the Spectrum 
screen in real-time and allows for 
ongoing events to be stored. Cheshire 
Micro Design has temperature sensors 
fortheZX81 with 8k ROM, supplied with 
software for the four-channel 16k ZX81 
and 48k Spectrum. Details of the 
organisations and suppliers men¬ 
tioned in this article are given in Fig 1. 


Conclusion 

Weather observation has proved to be 


Weather Station — Arnold Wheaton on behalf of their schools, £17 pa. 
Software, Parkside Lane, Leeds LS11 Members can attend meetings of the 
5TD. Stockists: Boots — Spectrum 48k society, attend field courses at reduced 
cassette version, £13.95. Other ver- rates and receive advice on careers 
sions: BBC B, Apple-DOS 3.3 48k, RML and education and speakers. Non¬ 
machines. members can receive Weather maga- 

Climatological Observers Link (COL) — zine, £12 pa, and the weather log, £6 pa. 
GW Rolfe, 2 Hervey Close, Ely, Cambs Apply at the above address. 

CB63DU. Subscriptions, BM Smith,388 Microcomputer Environmental Probes 
Maidstone Rd, Wigmore, Gillingham, Project (MEPP), c/o Dr Gerald Sumner, 
Kent, UK, £9.50. Overseas surface, Dept of Geography, Saint David's Uni- 
£10.25. Overseas airmail, £12.50. Draft versity College, Lampeter, Dyfed SA48 
ormoney order to be drawn in sterling. 7ED. Or for enquiries about software, 
Computer subgroup of COL — John contact Leigh Sparks, Dept of Business 
Shade, 8 West Lemming St, Letham, Studies, University of Stirling, Stirling 
Angus DD8 2PU, Scotland. Send £1 for FK9 4LA. 

initial mailing and information. Harley Systems Ltd, The Pepperboxes, 

Royal Meteorological Society —MrsM Great Missenden, Bucks HP16 9PR 
Whitworth, James Glaishier House, Cheshire Micro Design, 66 Close Lane, 
Bracknell, Berkshire RG12 1BX. Mem- Alsager, Stoke-on-Trent ST7 2TR. 
bershipfor nominated representatives 

Fig 1 Addresses and useful information 
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INTERFACES 


IEEE control 

Some micros such as the PET andOsborne^ have IEE]Eas^ well as ' orgistead 

of^S232^nd^entromcsmterfaces. The IEEE control system has its 

advantages butrgs often complex to use. R W Cranage looksatthe 

principles behmdthe !EEE_488standard and compares two recently 

launched for the BBC Micro. 


The IEEE 488 interface standard 
evolved from a Hewlett Packard system 
for interconnecting and controlling 
measuring instruments such as digital 
voltmeters or analysers, and was origi¬ 
nally defined by the Institute of Electric¬ 
al and Electronic Engineers. 

The interface system is known by 
several names, the most common of 
which are the IEEE Bus, the GPIB 
(General Purpose Interface Bus) and 
the HP-IB (Hewlett Packard Interface 
Bus). In 1978 the IEEE standard was 
subject to minor revision and in 1980 
the International Electrotechnical Com¬ 
mission published IEC 652-1 which is 
identical to IEEE 488-1978, except for 
its use as an RS232-type, 25-pin 
connector. 

As befits its parentage the IEEE 
interface is a carefully designed and 
standardised interface system. Any of 
the 2000-plus products that contain the 
interface will (usually!) interconnect 
smoothly, with none of the plug re¬ 
soldering, and so on, that often attends 
RS232 connections. 

The interface system is a sort of 
external 'bus' which, by means of 
cables and plugs, extends the internal 
bus used to carry data between printed 
circuit boards within the computer. The 
system transfers data in 8-bit parallel 
(byte serial) form between devices, and 
high data transfer rates (up to one 
Mbyte/sec) are possible over short 
distances. 

The system may be thought of as a 
very local area network which allows up 
to 15 devices, including the controlling 
computer, to be connected in a star or 
linear pattern. The total length of cable 
allowed is restricted to 20 metres or two 
metres per device — whichever is the 
less — although parallel to serial 
convertors are available for long dis¬ 
tance communications. 

The IEEE interface allows data to be 
safely transferred between devices 
with very different response rates, such 
as a high speed oscilloscope and a 
graph plotter. The sections below 


outline the features of the interface 
which makethis possible. 

IEEE hardware and logic 

The IEEE 488 standard closely defines 
the mechanical and electrical compo¬ 
nents of the interface. The standard 
connector consists of a 24-way com¬ 
bined plug and socket, with pins 
arranged back to back. This arrange¬ 
ment allows connectors to be 'piggy¬ 
backed' onto one another using each 
connector's integral screws, and en¬ 
sures that all lines are automatically 
connected in parallel (see Fig 1). 


16 of the 24 lines carry signals; the 
remaining eight wires being earths. 
The signal lines are defined as being at 
logic value 'TRUE' when the voltage on 
them is less than 0.5V and 'FALSE' 
when their voltage is above 2V. This is 
known as low-true logic and reduces 
susceptibility to electrical noise in the 
true state. 

As all devices connect to the bus in 
parallel it is necessary for any one 
device to be able to control the state of a 
line. This can be achieved by using 
open collector drivers in the circuits 


driving the bus lines. This ensures that 
if any device on the bus drives a signal 
line low (TRUE), the signal line will 
immediately assume that value, where¬ 
as it requires all devices connected to 
the bus to be at high voltage before the 
line goes to a high voltage (FALSE) 
value. 

If very high speed (<250 Kbyte/sec) 
data transmission is required then 
tri-state outputs are used, but a micro¬ 
computer-based system would not 
normally operate at such high speed. A 
typical modern microcomputer inter¬ 
face will use a general purpose inter¬ 


face adaptor chip which handles most 
of the interface functions itself, calling 
on the CPU for instructions when 
necessary. 

The 16 signal lines divide into the 
following three groups: eight data 
lines; three handshake lines; and five 
management lines (see Fig 2). 

The data lines (DI01-8) carry all the 
variable information on the bus, sys¬ 
tem commands as well as data. The 
interface standard does not define the 
way in which data on these lines is 
formatted or interpreted but a 7-bit 
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DEVICE 


Data 


DI01 

DI02 

DI03 

DI04 

DIOS 

DI06 

DI07 

DI08 


DAV 1 

NRFD } Handshake 
NDAC | 


ATN 

EOI 

IFC 

REN 

SQR 


Management 


Fig 2 IEEE Bus Lines 


ASCII code is normally used to transmit 
data. The five management lines are 
used to control the flow of information 
between devices on the bus and to 
distinguish data bytes from control 
bytes. (The detailed action of these 
lines and the three handshake lines are 
described below) 

Device functions and 
addresses 

Every IEEE 488 device must be able to 
perform one or more of the following 
functions: 

(a) Listener: capable of receiving data 
over the interface; that is, a printer 
or plotter. There can be 14 active 
listeners at one time. 

(b) Talker: capable of transmitting data 
to other devices via the interface; 
that is, a digital voltmeter. There can 
only be one talker active at a time. 

(c) Controller: capableof managingthe 
system and of controlling data 
transfer by means of the manage¬ 
ment lines, normally a computer or 
microprocessor. In multiple control¬ 
ler systems only one device can act 
as system controller. 

System commands are sent in bit 
parallel form along the data lines 
(DI01-8), and are distinguished from 
data bytes by the 'Attention' or ATN 
management line. When ATN is TRUE 
all other devices must listen to the 


controller sending the commands. 

Data transfer cannot take place while 
ATN is TRUE. Every device present is 
assigned a unique address in the range 
0-30; this address may be set by a panel 
switch on each device or by software. If 
information is required from a device 
with address 6 (00110 in binary), the 
controller will send a 'command' byte 
(ATN TRUE) 1000110 over the data 
lines. The least significant five bits 
signify device 6 and the most signifi¬ 
cant bits (10) tell the device to talk as 
soon as ATN is FALSE. The eighth bit is 
not used. Any other talker on the 
interface is automatically unaddressed 
by this command so as to leave only 
one active talker present. 

If the command 0100110 is sent, 
device 6 will become a listener, as the 
most significant bits (01) will set the 
device's listen address. Secondary 
addressesare possible which allow one 
of several functions in a device to be 
selected. 

The general format of a data transfer 
consists of: 

(1) Oneor more addressing commands 
that select which device is to talk and 
which to listen. ATN is TRUE during 
this operation. 

(2) A group of data bytes sent by the 
talker to the listener(s) with the 'End 
or Identify' (EOI) management line 
being used to signify the last byte. 

(3) A group of commands to readdress 


talkers and listeners (ATN TRUE). 

The Interface Clear (IFC) manage¬ 
ment line is used by the system 
controller to reset the interface to the 
idle state with all talkers and listeners 
unaddressed; this would normally hap¬ 
pen on system power up. 

The Remote Enable (REN) line is used 
by the system controller to put devices 
into remote mode so that they do not 
respond to their front panel switches. 
(Useful for preventing itchy fingers 
changing range settings!) 

The final management line is the 
Service Request (SRQ) line which is 
used by a device to indicate an error 
condition or request service. Examples 
would be a printer out of paper or a 
measuring instrument over-range. 

When the controller detects a service 
request it conducts a 'serial poll' of all 
devices on the bus to find out which 
device has requested service and why. 
As its name implies, the serial poll 
involves interrogating each device in 
turn to discover if it was responsible for 
sending the service request. 

It is also possible for the system 
controller to conduct a 'parallel poll' in 
which the status of up to eight devices 
can be ascertained simultaneously by 
means of status bits sent along the data 
lines DI01-8. 

The ‘handshake’ 

A unique feature of the IEEE interface is 
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★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 

; DON'T READ THIS ; 

; UNLESS YOU WANT AN EFFECTIVE COMPUTER SYSTEM ; 

; FOR YOUR BUSINESS * 

* + 
★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 


WE SELL A COMPLETE SERVICE TO THE BUSINESS COMMUNITY, WITH THE FOLLOWING 
SEVEN POINT PLAN. 

1. AFTER LISTENING TO YOUR REQUIREMENTS, WE SELECT THE MOST APPROPRIATE 
SOFTWARE (PROGRAMS) FOR YOUR BUSINESS. 

2. WE THEN SELECT THE MOST EFFICIENT AND COST EFFECTIVE HARDWARE 
(COMPUTER AND PRINTERS/SHEET FEEDERS/MONITORS/PLOTTERS). 

3. THE PROPOSED SYSTEM IS THEN DEMONSTRATED TO YOU (NORMALLY AT OUR 
OFFICES). 

4. SUBJECT TO YOUR APPROVAL, THE SYSTEM IS THEN INSTALLED AT YOUR 
PREMISES. (NORMALLY WITHIN THREE DAYS OF ORDER). 

5. WE THEN TRAIN YOUR STAFF IN THE USE OF THE COMPLETE SYSTEM INCLUDING 
THE APPROPRIATE PROGRAM TRAINING. 

6. ALTHOUGH ALL EQUIPMENT SOLD THROUGH THIS COMPANY IS GUARANTEED FOR 
A PERIOD OF ONE YEAR, WE WOULD PREFER TO ARRANGE FULL MAINTENANCE 
CONTRACTS WITH CLIENTS. 

7. WE ENSURE THAT THE PACKAGE SUPPLIED CONTINUES TO MEET YOUR 
REQUIREMENTS, BY REGULAR AFTER SALES VISITS (NORMALLY BI-MONTHLY) FOR THE 
FIRST YEAR OF INSTALLATION, AND SUBJECT TO YOUR AGREEMENT WILL 
RECOMMEND ANY FURTHER TAILORING OF YOUR SYSTEM THAT MAY BE DESIRABLE. 


EQUIPMENT NORMALLY SUPPLIED 
APRICOTXI, IBM XT, SANYO MBC 555, 
BROTHER, JUKI, CANON, EPSON. 
SOFTWARE AVAILABLE FOR ALL 
APPLICATIONS. 
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INTERFACES 

the 'three-wire handshake', patented 
by Hewlett Packard but licensed for a 
nominalfeetoothercompanies. Data is 
transferred asynchronously (there 
being no system clock present to 
determine transfer speed), and the 
transfer rate automatically adjusts to 
the speed of the slowest device in¬ 
volved. The handshake protocol en¬ 
sures that no data bytes are lost or 
accepted twice by any device. 

The handshake sequence for the 

small brushed aluminium box. A 34- 
way ribbon cable is provided to connect 
the box to the 1 MHz bus socket on the 
BBC. 

The Acorn interface uses a Texas 
Instruments TMS9914A chip and 
peripherals housed in a standard, and 
largely empty, Acorn box similar to that 
used to house its teletext adaptor. The 
large size of the box together with the 
short length of ribbon cable supplied 
can lead to problems in positioning the 

80 REPEAT 

90 INPUT#2, volts$ 

100 voltage = VAL (volts$) 

110 IF voltage> = 245 THEN PROC- 
printout 

120 UNTIL FALSE 

130 END 

200 DEF PROC-printout 

210 PRINT#4, volts$ 

220 hour = (TIME DIV 360000) MOD24 
230 min = (TIME DIV 6000) MOD60 

240 hours$ = STR$ hour:min$ = STR$ 
(min) 

250 time$ = hour$ 4- min$ 

260 PRINT#4, time$ 

270 ENDPROC 

Line 20 pages the IEEE filing system 
and initiates the interface. Lines 30-50 
set the BBC's internal clock. 

Line 70 sends a command string to 
set the range on the DVM (device 2); this 
string is peculiar to this make of DVM. 

Lines 80-120 obtain a reading from 
the DVM as an ASCII string and initiates 
the printout procedure if the voltage 
sampled is more than 245 volts. 

Lines 210-260 print out the voltage 
and time as strings on the printer 
(device 4). 

The program demonstrates how the 
software provided insulates the user 
from the nitty gritty of IEEE 488 
hardware and logic and allows for the 
easy control of complex measuring and 
control systems based on IEEE devices. 

The software in the CST extended 
ROM enables a BBC Micro to read and 
write sequential files on CBM 4000 or 
8000 series disk drives, which employ 
an IEEE interface as standard. A full 
range of software commands is avail- 

A unique feature of the IEEE interface is the 
“three-wire handshake ", patented by Hewlett 
Packard . . . Data is transferred asynchronously and 
the transfer rate automatically adjusts to the speed of 
the slowest device involved . . .Thehandshake 
protocol ensuresthatno data bytes are lost. . 

transfer of one byte from a source to 
several listeners is outlined by the 
following sequence of events: 

(1) All listeners become ready to re¬ 
ceive a byte of data and the Not 
Ready For Data (NRFD) line goes 
high; that is, FALSE. This logical 
double negative means that this line 
now signals 'ready for data'. 

(2) The source now sets the Data Valid 
(DAV) line TRUE to indicate that it 
has put a valid byte on the data bus, 
lines DI01-8. 

(3) The listeners respond to this by 
making the NRFD line TRUE and 
process the byte at their own pace. 

(4) When the slowest listener has 
accepted the data byte the Not Data 
Accepted (NDAC) line goes FALSE; 
this does not happen until all listen¬ 
ers have accepted the byte. 

(5) As soon as this happens DAV goes 
high (FALSE) to indicate that the 
data byte is no longer valid. 

(6) The first listener sets NDAC TRUE 
and the cycle is completed by the 
source changing the data on the 
data line. 

(7) GOTO 1. 

This rather complicated protocol is 
necessary to ensure the foolproof 
transfer of data between devices with 
very different listening speeds. 

Many popular microcomputers sup¬ 
port an implementation of the IEEE 
interface but tend either to be expen¬ 
sive (Hewlett Packard) or require the 
user to descend into assembly lan¬ 
guage to make full use of the interface 
(PET, Osborne). 

However, two recently introduced 
interfaces from Acorn and Cambridge 
Systems Technology ('CST') provide 
BBC Micro users with access to a 
relatively cheap and easy to program 
IEEE control system. 

The CST interface uses a Motorola 
MC68488P controller chip which is 
packaged together with a handful of 
support chips and a power supply in a 

unit on a table covered with monitors, 
disk drives, and so on. Both units use 
the standard IEEE 488 socket. 

In both cases the software needed to 
control the interface is supplied in the 
form of a paged plug-in ROM, the CST 
software being offered in a standard 8K 
version, or a 16K version containing 
additional commands to enable the 
BBC to access data on CBM (PET) disks. 

The BBC operating system regards 
the software in both devices as an 
additional filing system (selected by 
*IEEE), analogous to disk or tape, and 
allows the interface to be accessed 
from any high level language such as 
Basic or Forth, as well as allowing 
second processor operation. 

The standard of documentation sup- 

‘Many popular microcomputers support an 
implementation of the IEEE interface but tend either 
to be expensive (Hewlett Packard) or require the user 
to descend into assemblylanguage to make full use of 
the interface (PET Osborne) . . 

plied with both interfaces is very high; 
the CST handbook is particularly in¬ 
formative with program examples in 
BBC Basic, Lisp, Pascal and assembler 
as well as M Basic via the Torch Z80disk 
pack. 

The program below is written in 
BBC Basic and enables the computer 
to monitor the mains voltage using a 
digital voltmeter fitted with an IEEE 
interface (device 2) and to print out high 
voltage readings on an IEEE printer 
(device 4). The program was written for 
the CST interface; a similar but slightly 
longer program could be written using 
the Acorn software. 

10 REM Voltage Monitor 

20 *IEEE 

30 INPUT "ENTER HOUR" HOUR 

40 INPUT "ENTER MINUTES" MIN 

50 TIME = ((HOUR*60+MIN)*60)*100 
70 PRINT #2, "MOROI1 NO" 

able to enable CBM disks to be format¬ 
ted and to enable program and data 
files to be transferred from the CBM 
drives to the BBC. The concept of using 
a hybrid PET/BBC disk operating sys¬ 
tem is a little strange at first but 1 found it 
very easy to access an 8050 disk 
containing over 80 files (compared with 
the Acorn DFS limit of 31 files) and 
transfer data to the BBC. 

Conclusion 

The two rival interfaces are easy to use 
and provide a full implementation of 
IEEE functions; the CST device having 
the edge if you want to transfer files 
from CBM equipment. The only re¬ 
servation you might have is cost as the 
interfaces are around £300 each, which 
seems a little high considering the 
small amount of hardware in each unit. 

bus 
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OPERATING SYSTEMS 


Practical Pick 

Paw'd CPByrne concludes his examination of the Pick operating 
'environmentj with a look at the wide range of utilities available anc[ their 

relation to tjie Proc procedural language^ 


The Pick operating system has a reputa¬ 
tion forflexibility, due partly totheease 
with which data formats and rela¬ 
tionships can be amended, and partly 
to the wide range of tools available to 
the user — a large collection of utilities 
that can be extended by means of the 
procedural language, Proc. 

All Pick commands are entered at a 
base prompt, known as the terminal 
control language or TCL. Generally, 
these commands conform to the fol¬ 
lowing format (the filename and re¬ 
cord-key may not be required in some 
cases): 

COMMANDfilenamerecord-key(s) 

(OPTIONS) <Return> 

Commands entered will normally 
invoke a system utility, a Proc, a Basic 
program, or an enquiry sequence. One 
of the features of the Pick system is that 
system commands can be removed or 
renamed, providing a tailored environ¬ 
ment for each user. 

Command options are standard 
throughout Pick, with options such as 
(P) to direct output to the printer and (S) 
to suppress error messages. The sim¬ 
plified file organisation of Pick means 
that file-orientated commands can be 
used (assuming suitable access levels 
and privileges) on any file in the system, 
whether it contains system software, 
Basic programs, text, or data. 

As several of the system utilities are 
written in Proc, they can be amended by 
the user to suit his requirements. 
Probably the most common change is 
to amend disk-to-tape security to start 
at a specific time (that is, when all users 
have finished for the day). 

Standard utilities supplied with Pick 
include the full range of file manage¬ 
ment facilities (create, clear, delete, 
copy, display, secure), together with 
general system utilities which enable 
the user to make full use of magnetic 
tape and spooler. Additional utilities 
cover areas such as system perform¬ 
ance, parameter setting, monitoring, 
and sending of messages to other 
terminals. 

Suitability 

The VDU market is very competitive 
today, with users demanding a choice 
of terminal types, and Pick is particular¬ 
ly well-suited to the attachment of a 
range of different terminals. Although 


the actual numberand range of termin¬ 
als supported varies depending on 
which hardware the operating system 
is running on, the majority support up 
to a dozen different brands. This is 
achieved by using standard cursor 
control sequences, which are trans¬ 
lated by the OS into the relevant codes 
for the particular terminal. 

One interesting feature of the operat¬ 
ing system is its treatment of error/ 
information messages, most of which 
are held in a central file. The user is 
allowed to tailor messages, even to 
create differing versions of the mes¬ 
sages for each account. 

This gives the designer tremendous 
flexibility in putting together a system, 
and makes it readily acceptable to the 
end user. 

The standard system editor is a line 
editor and acts upon only one record 
within a file at any one time. Data in the 
editor is shown as a series of lines, each 
line being afield withinthedata record; 
the line numbers relate to individual 
field numbers. The line pointer can be 
positioned at the top (first field) or 
bottom of the record, or within the 
record on an absolute or relative basis. 

Commands are available to add, 
replace, locate, merge, delete and list 
data, to expand macros, set tabs and 
reverse previous commands, with op¬ 
tions to limit or completely suppress 
output, line numbers, or object code. 
The are ten 'prestore' buffers available 
which facilitate the storage of strings of 
editor commands, and the subsequent 
execution of the string by means of the 
prestore buffer number, that is, 'P4'. 
These buffers have space for 100 
characters each, with the facility to 
chain buffers (prestore PI calls P2 
which calls P3): this makes repetitive 
editing of a series of data records a 
relatively painless operation. 

As with any operating system, Pick 
has a number of commands that prove 
especially useful for the programmer. 
There are calculator commands for 
addition, subtraction, multiplication 
and division in either decimal or hex¬ 
adecimal, together with conversion 
commands for decimal to hex and vice 
versa. There is a search facility for 
locating occurrences of a particular 
string anywhere within the records of a 
particular file. There are commands to 


display or clear any basic locks, and 
there is check-sum creation to highlight 
whether changes within a particular 
file/field have occurred. 

Pick also includes a sophisticated 
print spooling system which enables 
users to direct output to any printer 
attached to the system, including those 
attached directly to a terminal. 

Output from a process (an enquiry, a 
Basic program, a utility) to the printer is 
stored in a 'print job', which isassigned 
to a particular job queue. Each job 
queue will be associated with a logical 
printer, thus enabling output to be 
carried out on any one of a number of 
physical printers. The spooler is cap¬ 
able of supporting approximately four 
parallel and sixteen serial printers. 

A comprehensive set of print utilities 
allows the user to modify the printer 
arrangements, examine individual 
print jobs (including the use of a string 
search facility), and set up automatic 
print direction for individual databases, 
ports, or users. The main advantage of 
this system is its flexibility in directing 
output from any process to any printer 
connected to the system, or to the mag 
tape unit (for archiving or transfer to 
another system). 

Pick includes both text and word 
processing options. For text there is 
Runoff, essentially a print formatting 
utility that has been used extensively in 
large related document areas such as 
the production of manuals or contracts. 

Theword processing option isa more 
recent acquisition, which was de¬ 
veloped by an outside firm and then 
incorporated into the operating system 
as a standard feature. Called Jet, it 
features the usual word processor 
facilities: full screen movement, move 
to next or previous character, word, 
sentence, paragraph, page, line, re¬ 
cord, delete, insert and replace the 
same, character transposition, cut and 
paste, search and replace, and change 
case. These facilities mean that the 
system can perform word processing 
functions which have excellent links 
into the database. They also offer a 
considerable improvement in the entry 
and modification of programs. 

Proc 

The Pick operating system's Proc 
(stored procedure) language is effec- 
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tively a job control languagewithoneor 
two enhancements. A Proc can contain 
any command(s) that could normally 
be entered at TCL, it can accept input 
from and output to the user's terminal 
with validation, branching, field man¬ 
ipulation, and so on, and can link to 
other internal/external subroutines. 

The usage of Proc tends to vary 
greatly between different sites. While 
often used asa meansof storing strings 
of TCL commands, building complex 
enquiries, or processing menus in 
shorthand fashion, it can occasionally 
be used as an alternative programming 
language. Its advantages in this area lie 
mainly in its concise syntax and ability 
to pass parameters between several 
separate processes. 

A Proc to execute a simple enquiry 
could be: 

PQ 

HLISTTHE STOCK FILE PARTDESC 

QTY 

P 

Line one of the Proc is an identifier. In 
this case, the command (LIST THE 
STOCK FILE) is held within the Proc as a 
literal and moved to the output buffer 
by means of the 'H' command. Finally, 
the contents of the output buffer are 
executed via the 'P' (process) com¬ 
mand. 

As you can see, the syntax is anything 
but wordy, the majority of Proc com¬ 
mands being one or two characters 
long. One essential feature of Proc is the 
ability to 'stack' inputs for a particular 
process, so that the process, once 
initiated, can have all subsequent re¬ 
sponses supplied automatically from 
one of the output buffers. 

There are commands within Pick's 
Basic programming language which 
allowthe programmerto load informa¬ 
tion to or from the Proc buffers, a facility 
which becomes very important when 
one considers the integration of the 
various operating system features. 
This facility could be used to pass a 
selected list of record keys to a Basic 
program, thereby linking the easy-to- 
use data selection facilities of one Pick 
feature tothe processing capabilitiesof 
another. 

The most widespread use of Proc is in 
the menus area. Screens can be dis¬ 
played from Proc in similar fashion to 
Basic, direct cursor control and high¬ 
lighting are supported, together with 
conditional and unconditional bran¬ 
ching. Operator entries can be vali¬ 
dated (length, pattern, relational oper¬ 
ators, and so on), and control passed to 
other Procs, Basic programs, enquiry 
sequences or utilities. 

Another useful Proc feature is its 
ability to check error return codes from 
other system processes, enabling a 
Proc to take different courses of action 
depending on whether a previous 
process was completed successfully. A 
Proc can distinguish between the diffe¬ 
rent types of message returned by the 
system at completion — all system 
error and information messages are 


held in a separate file, in orderto ensure 
accurate processing of subsequent 
data. Many Pick utilities consist of Procs 
which drive other processes or amalga¬ 
mate information from one or more 
functions. Any report of system in¬ 
formation, such as details of terminals 
logged on, statistics relating to the 
current state of files, or computer usage 
statistics, should consist of a Proc 
driving one or more enquiry language 
statements. 

Powerful enquiry 
language 

Pick possesses one of the most power¬ 
ful enquiry languages available, ideally 
suited to the demands of both applica¬ 
tions programmer and end user. 

The first part of an enquiry sentence 
is a 'verb' which specifies the action to 
be performed on the relevant file, for 
example, LIST, COUNT, SELECT. This is 
followed by the name of a file upon 
which the command will be processed. 
Only one filename may be specified, 
but the dictionary records used to 
access information within the file may 
refer to other files. 

A verb and a filename are mandatory 
for any enquiry. The following ele¬ 
ments are optional: record keys (for 
accessing specific records), selection 


criteria, sort criteria, output specifiers, 
print limiters, and various modifiers. 

A sample enquiry command would 
be: 

LISTCUSTOMERSWITH 
CREDIT-LIMIT < 5000 
This command would process only 
those records meeting the selection 
criteria. To specify output criteria (de¬ 
fault output fields can be set up in the 
dictionary file if required), the relevant 
fields' names are simply added to the 
statement: that is, NAME CREDIT- 
LIMIT BALANCE. To make commands 
more readable, a variety of 'throw¬ 
away' elements are available (and can 
be added by the user), which can be 
inserted at any point. For example, the 
above command could be specified: 
LISTTHECUSTOMERSFILEWITHA 
CREDIT-LIMIT< 50000 PLEASE 
Some of the available verbs are LIST, 
SORT, SELECT, SSELECT (sort and 
select), COUNT, SUM (for totalling a 
specific field), STAT (to provide count 
and averages), LIST- and SORT-LABEL 
(for printing labels), SAVE-, GET- and 
DELETE-LIST (for saving, restoring and 
deleting 'lists': that is, a series of record 
keys created via a SELECT or SSELECT), 
T-DUMP and T-LOAD (for selective 
dumping of information to/from tape/ 
diskette), and ISTAT and HASH-TEST 
(for producing file-hashing histograms 
and file utilisation statistics). 

To facilitate the creation of complex 


selection criteria, a variety of relational 
operators and logical connectives are 
available: = orEQ,>orGT or AFTER,< 
or LTor BEFORE, >= or GE, <= or LE, £ 
or NE or NOT or NO, AND, OR. These 
can be used simultaneously to form a 
selection, such as WITH INVOICE-NO 
BEFORE "11/A22" AND WITH BA¬ 
LANCE <= 1000 OR WITH PAYMENT- 
CODE EQ 2. 

To specify which data elements 
should be output, the user specifies the 
relevant dictionary names. If totalling is 
required, these are prefixed with 
'TOTAL'. 

Report headings and footings can be 
indicated by means of the HEADING 
and FOOTING specifications, a number 
of codes being allowed within a head¬ 
ing/footing to incorporate date, time, 
page number, control-break values and 
filename automatically, or to centre 
text within the heading, skip to new 
lines, and so on. 

Where sorted information is re¬ 
quired, the relevant dictionary names 
can be prefixed by BY, BY-DSND (for 
descending sequence), BY-EXP (for 
exploding fields containing multiple 
sub-fields), and BY-EXP-DSND. These 
are entered one after another, SORT 
STOCK BY CATEGORY BY-DSND QTY. 

The enquiry language forms very 


much the core of Pick, and is probably 
the principal reason why people rate 
the system's 'user friendliness' so 
highly. 

The provision of a powerful enquiry 
language/report generator means that 
one of the most onerous parts of the 
development cycle — the creation of 
reports matching the user's require¬ 
ments — can be quickly and effectively 
completed, with subsequent altera¬ 
tions to the physical database being 
reflected in the data dictionary and not 
in the report statements. The end user 
can also enter his enquiries first-hand, 
thereby ensuring that his specific needs 
are fulfilled, and that the development 
team can progress withoutthe restrain¬ 
ing hands of the user. 

Conclusion 

Pick's benefits are flexibility and ease of 
use, which make the design and 
maintenance of a computer system a 
much simpler and speedier task. 

The conceptual simplicity means that 
the system can safely be placed outside 
the DP department and be looked after 
totally by non-technical staff. This in no 
way reduces the capabilities of a 
system which, because of advanced 
features such as variable length data 
structure, database philosophy and 
powerful enquiry language, could be 
said to be the first true 'end user' 
computer system. fTTO 


‘Pick’s benefits are flexibilityandease of use, which 
make the design and maintenance of a computer 
system a much simpler and speediertask. ’ 
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Super Calc 2 
SuperCak 3 







ways to give 
your business 
the edge 


S ucces sful business depends on accurate, 
effective forecasting and fast, efficient 
administration. That’s why these three powerful 
new packages from Sorcim, creators of the top¬ 
selling electronic spreadsheet'SuperCalc’, can 
give your business an important advantage. 

SuperCalc is now available in two enhanced 
formats-SuperCalc2, with new column and 
row manipulation, calendar, sorting and 
consolidation functions: and SuperCalc3, 
which combines all of the above with business 


graphics and a data management system. 

And now Sorcim have developed SuperWriter 
-a powerful wordprocessor with built-in 30,000 
word dictionary/spelling checker and merging 
facilities. Unlike other sophisticated 
wordprocessors SuperWriter is super-friendly- 
in just 10 minutes you can produce your first 
letter. 

Send now for details. 


□ Software Ltd. Unit 2 Alice Owen Technology 
Centre, 251 Goswell Road, London. EC1 

Tel: 01 833 1173 

□ Tamsys Ltd. Pilgrim House, 2-6 William St., 
Windsor, Berks. SL4 1 BA. Tel: 07535 56747 

□ Soft Option (UK) Ltd. Home Farm House, 
Colsterworth, Grantham, Lincolnshire. NG33 5HZ 
Tel: 0476 860 171 


□ ACT (Pulsar) Ltd. Highfield Court, 24 Highfield 
Road, Edgbaston, Birmingham. B15 3DP. 

Tel: 021-455 7000 

□ Xitan Systems Ltd. 27 Salisbury Road, Totton, 
Southampton. S04 3HX.Tel: 0703 871 211 

□ Tradesoft. Southbank Business Centre, Unit 25, 
Thames House, 140 Battersea Park Road, 

London. SW11 Tel: 01 627 1800 
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as easily as you can 
buy these 


At last. Top quality plain Kleen Edge letterhead 
style or green ruled Computer Stationery 
foryour microcomputer or word processing 
system in easy-to-carry boxes of 500 forms. 

Blue Chip-produced by Moore Paragon the UK’s 
leading computer stationery manufacturer-is available from leading stationers and 
computer dealers. For details of your local stockist and samples ring 045 55 57191. 




THE FIRST NAME IN 
COMPUTER STATIONERY 
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ASSEMBLER 

This month Pau[ Overap continues hip discussion ofassernbly^ language 

programming^ with a breakdown of the myriad and often complicated first steps. 


This is part seven of PCW's Teach 
Yourself Assembler series. It's unique 
in using Basic as its point of reference, 
and avoiding the 'drop you in it' 
approach often used on this subject. 
Three processors, the Z80, 6502 and 
8080 are covered in detail, but enough 
information is provided to enable 
users of other processors to follow the 
course. Copies of earlier articles in the 
series, which started in February 
1984, may be obtained from our Back 
Issues dept (see page 240). 


One of the problems with writing 
assembly language programs is that 
it's often difficult to know just where to 
begin. This is not so much an indict¬ 
ment of low level languages, but an 
indictment of many of the techniques 
used to identify the first steps needed. 
To give an example of how such 
breakdown can be performed, let's look 
at the simple problem ofstoringtextina 
bufferarea. 

Buffers 

It is often necessary to temporarily 
store an input item before using it. Such 
temporary storage areas are termed 
buffers, and are areas of memory that 
we reserve as part of our program/ 
memory use strategy. We select an 
arbitrary but commonly used arrange- 
mentthat willtakeone page (256 bytes) 
of memory. The first byte, byte 0, will 
hold the character count; the remaining 
bytes will holdthecharacterstyped in at 
the keyboad. A schematic description is 
shown in Fig 1. 


In the source code, such an area 
would be defined using one of the 
'define space' directives. The conven¬ 


tions vary from assembler to assembler 
but our Z80 assemblers, for example, 
would use the pseudo-op — DS 256 to 
reserve 256 bytes of uninitialised space 
within the object code. 

What do we need to implement a 
routine that will place a word in a 
buffer? Obviously, some type of 'loop' 
(cfrepetition structure) and a means of 
counting the number of characters 
typed in are required. We also need to 
test for the end of a word. Normally, 
we use a carriage return (ASCII 13) to 
signify the end of input, and earlier on in 
the series we used several loops that 
tested for such a character. We must 
alsobeabletoidentify which location in 
our buffer area is to be used for the 
current input character. 

In the May issue we talked of 
'computed addressing', that is, indexed 
and indirect addressing. We use com¬ 
puted addressing to determine the 
address of a 'buffer' pointer', to tell us 
where in the buffer the next character 
should be placed. On the 8080 we can 
only use indirect addressing, and we 
simply load the HL register pair with the 
address of the start of the buffer and 
increment HL as we add characters. On 
the Z80 and 6502 we can use either 
indirect or indexed addressing, which 
brings us to the following question. 
Can you see why it's better to use 
indirect addressing on the Z80, yet on 
the 6502 indexed addressing is more 
suitable? 

The Z80 indexing facilities use a fixed 
displacement. Unless we create a run 
time modified displacement (which is 
of no real benefit in this case), it's 


simpler to use the HL register pair as an 
'indirect pointer' into the buffer area 
(we'll need to maintain a 'count' of the 


number of characters). The 6502, on the 
other hand, implements a form of 
indexing whose displacement is held in 
the X or Y registers. By using this 
arrangement, we won't need to main¬ 
tain a separate character count as the 
indexing variable itself provides the 
count. 

We can define the essential charac¬ 
teristics of a 'Get-word' subroutine with 
the diagram in Fig 2. With one impor¬ 
tant (and deliberate) omission, this 
diagram will provide the overall struc¬ 
ture needed. 

What does the diagram show? After 
some initialisation (for example, set¬ 
ting up pointers) we perform a routine 
'Build-string' at least once and up to a 
maximum of n times. The purpose of 
Build-string is to use a system routine to 
collect a character; then, if the character 
is not a carriage return we increment 
the character count and place the new 
character in the buffer. As soon as we 
detect a carriage return, we exit from 
Build-string and perform the lastopera- 
tion of the most left-hand side bracket: 
that is, END GET WORD. This entails 
writing the character count at the head 
ofthe buffer. AZ80translation isshown 
in Fig 3 using a simple loop. When a 
carriage return is detected, we perform 
a relative jump to CLOSE$BUFFER, 
re-load HL with the starting address of 
the buffer, and store the contents of the 
C register (which is used to hold the 
character count) by using a LD (HL), C 
instruction. Remember that this will 
store the contents of the C register into 
the byte whose address is specified by 
the CONTENTS of HL: that is, it stores 
the character count at the start of the 
buffer. 

An equivalent 8080 form avoiding 
relative jumps is shown in Fig 4, and 
again the code is based on the diagram 
structure. Remember — with the 8080 
mnemonics, LXI loads a register PAIR 
and MVI loads a single register, thus 
MVI C,0 is placing zero into the C 
register, but LXI H, BUFFER$SPACE is 


COUNT AREA FOR TEXT STORAGE 

ByteO 4 -Bytes 1 to 255-► 

Fig 1 Text buffer layout 
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GET- < 
WORD 


BEGIN GET-WORD | INITIALISATION 
(1 time) 

'BEGIN BUILD-STRING 
(1 time) 

INPUTACHARACTER 
(1 time) 


BUILDSTRING 

(1,ntimes) 


CARRIAGE RETURN 
(0,1 time) 


© 


CARRIAGE RETURN 
(0,1 time) 

END BUILD-STRING 
(1 time) 


SYSTEM CALL 

flNCREMENTCOUNT 
IN MEMORY 


STORE CHARACTER 
IN BUFFER 


SKIPANDEXIT 

ROUTINE 


ENDGET-WORD 
(1 time) 


WRITE COUNTTO BUFFER 
Fig 2 Input requirements for Get-word subroutine 


GET$WORD: LD 

C,0 

Jnitialisecount 

LD 

HL,BUFFER$SPACE 

; Start of buffer 

BUILD$STRING: CALL 

INPUTSROUTINE 

;Systemcall 

CP 

CARRIAGE$RETURN 

;lsiti 

aCR 

? 

JR 

Z,CLOSESBUFFER 




INC 

C 

increment count 

INC 

HL 

increment pointer 

LD 

(HL),A 

;Storecharacter 

JR 

BUILDSSTRING 

;Backfor next character 

CLOSESBUFFER: LD 

HL,BUFFER$SPACE 

; Need start address again 

LD 

(HL),C 

; Store character count 

RET 


;Returnfrom subroutine 

Fig 3 Get-wordZ80 version one 








GETSWORD: 

MVI 

C,0 

initialise count 


LXI 

H,BUFFER$SPACE 

;Start of buffer 

BUILDSSTRING: 

CALL 

INPUTSROUTINE 

;Systemcall 


CPI 

CARRIAGESRETURN 

isitaCR 

? 


JZ 

CLOSESBUFFER 




INR 

C 

incrementcount 


INX 

HL 

increment pointer 


MOV 

M,A 

;Storecharacter 


JMP 

BUILDSSTRING 

;Backfor next character 

CLOSESBUFFER: 

LXI 

H,BUFFER$SPACE 

; Need start address again 


MOV 

M,C 

;Store character count 


RET 


;Returnfrom subroutine 

Fig 4 Get-word8080 version one 






GETSWORD: 

LDY 

#0 

initialise count 

BUILDSSTRING: 

JSR 

INPUTSROUTINE 

;Systemcall 


CMP 

#CARRIAGE$RETURN isitaCR 

? 


BEQ 

CLOSESBUFFER 




INY 


incrementcount 


STA 

BUFFER$SPACE,Y 

;Storecharacter 


JMP 

BUILDSSTRING 

;Backfor next character 

CLOSESBUFFER: 

STY 

BUFFERSSPACE 

; Store character count 


RTS 


;Returnfrom subroutine 

Fig 5 Get-word 6502 version one 




placing the address BUFFER$SPACE 
into the HL register pair. Remember 
also that the letter 'M' represents the 
8080 convention for an indirect address 
held in the HL register pair, thus LD 
(HL),A on the Z80 has an 8080 parallel 
instruction that is written as MOV M,A. 

The 6502 version (Fig 5) performs 
the same essential functions but 
uses indexed addressing. We start by 
initialising the Y register to zero, then 
we usea loopto collect characters from 
the keyboard. If a character is not a 
carriage return, we increment Y (the 
character count) and store the charac¬ 
ter using STA(BUFFER$SPACE),Y. This 
is using indexed addressing to place 
the accumulator contents in the byte 
whose address is given by the base 
address (which the assembler calcu¬ 
lates from your BUFFER$SPACE label), 
plus the offset held in the Y register. 

To 'close' the buffer, we store the 
contents of the Y register at the start of 
the buffer. This is achieved by the 
instruction STY BUFFER$SPACE. 

The three routines are all correct in 
that input data will be placed into the 
buffer as required, but we did say that 
there's a deliberate omission. What is 
it? In practice, the buffer can hold only 
255 characters, so it's necessary to 
perform a check to see whether the 
buffer is full or not. Here's a couple of 
problems concerning this check. 
Problem one 

In every version we have shown, it's 
possible to add a single instruction to 
perform a suitable check. Think about 
the effect of incrementing the count as 
the buffer becomes full, and decide 
which flag will be affected. Use this flag 
to conditionally jump or branch out of 
the loop and perform the close buffer 
operation. 

Problem two 

The test for possible buffer overflow 
should be indicated on the Warnier 
diagram. The mutually exclusive action 
subsets to be added are as follows: 


BUFFER FULL 
(0,1 time) 


0 


BUFFER FULL 
(0,1 time) 


j SKIPANDEXIT 
I ROUTINE 


j STORE CHARACTER 
j IN BUFFER 


This pre-test alternation description 
can be superimposed on the existing 
Warnier diagram to reflect the change 
made to the code. When you have 
tackled problem one, try to redraw the 
Warnier diagram so that the coding 
changes are mirrored in the Warnier 
description. 

Solutions 

The first part should have been easy! 
The character count when it reaches 
255 will increment to zero; thus buffer 
overflow can be detected by the setting 
of the zero flag. A simple but effective 
solution is to use a conditional branch 
or jump immediately after the instruc¬ 
tion that increments the character 
count. By jumping to the 
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GET$WORD: 

LD 

C,0 

initialise count 



LD 

HL,BUFFER$SPACE 

;Startofbuffer 

BUILD$STRING: 

CALL 

INPUT$ROUTINE 

;Systemcall 



CP 

CARRIAGE$RETURN 

JsitaCR? 



JR 

Z,CLOSESBUFFER 




INC 

C 

increment count 



JR 

Z,CLOSESBUFFER 

;Zset + overflow 



INC 

HL 

Jncrementpointer 



LD 

(HL),A 

;Storecharacter 



JR 

BUILDSSTRING 

; Backfor next character 

CLOSESBUFFER: 

LD 

HL,BUFFER$SPACE 

; Need start address again 



LD 

(HL),C 

;Storecharacter count 



RET 


;Return from subroutine 

Fig 6 Get-wordZ80 final version 




BEGIN 

[initialisation 



GET-WORD k 




(1 time) 

r 




GET- a 
WORD 


BUILD 
STRING 
(1,ntimes) 


BEGIN 

BUILD-STRING 
(1 time) 

INPUTA 
CHARACTER 
(1 time) 


SYSTEM CALL 


'increment 


CARRIAGE RETURN] 

(0,1 time) 


© 


COUNTIN MEMORY 

BUFFERFULL 
(0,1 time) 

0 . 

BUFFERFULL 
(0,1 time) 


SKIPAND 

EXITROUTINE 


STORE 

CHARACTER IN 
BUFFER 


l 


END 

GET-WORDjBUFFER 
^(1 time) 

Fig 7 Final Warnier diagram 


CARRIAGE RETURN 
(0,1 time) 

END BUILD-STRING 
(1 time) 

WRITE COUNTTO 


SKIPANDEXIT 

ROUTINE 


ENTRY CONDITIONS: 


HL = SOURCESTARTADDRESS 


DE = DESTINATION START ADDRESS 


C = NUMBER OF CHARACTERSTO BE TRANSFERRED 

MOVESBYTES: LD A,(HL) 

; Get byte 

LD (DE),A 

;Store byte 

INC HL 

Jncrementsource pointer 

INC DE 

Jncrementdestination pointer 

DEC C 

;Decrease count 

JR NZ,MOVESBYTES 


RET 

;Returnfrom subroutine 

Fig 8Move blockZ80 version 



CLOSESBUFFER label, any over-sized 
entry will be safely ignored. The neces¬ 
sary changes are similar on all three 
processors, so we'll illustrate the idea 
with the Z80 form (Fig 6). 

The addition to the Warnier diagram 
is shown in Fig 7. The extra operations 
occur, as should be expected, im¬ 
mediately after the INCREMENT 
COUNT statement. 

Data movement 

To move data from a buffer area to its 
'final resting place' involves an under¬ 
standing of some of the ways that 
blocks of data may be moved around in 
memory. To give some ideas of the 
approaches used, we'll look at typical 
coding. We are primarily interested in 
moving data from an area whose 
starting address isfixed (thatis,ourtext 
buffer) to an area whose starting 
address will vary as data is added. To 
move a block of data we need to know 
three things: 

a) Where the data is to be obtained 

from. 

b) Where the data is to be transferred 

to. 

c) The size of the block to be trans¬ 
ferred. 

In other words, we need a source 
pointer, a destination pointer, and a 
count of the number of bytes to be 
transferred. On the 8080 and Z80, a byte 
of data may be transferred via the 
accumulator using HL as a source 
pointer and DE asa destination pointer. 
Thus the instructions needed on the 
8080 are: 

MOVA,M ;Getbyte 
STAX D ;Storebyte 

The equivalent Z80 instructions are 
written as: 

LD A,(HL) ;Get byte 
LD(DE),A ;Storebyte 

If a count of the number of bytes to be 
transferred is kept in the C register, a 
loop can be used to transfer up to 255 
bytes from a source area to a destina¬ 
tion area. Atypical Z80code is shown in 
Fig 8. 

The 8080 version (Fig 9) incorporates 
the same ideas and should not prove 
too difficult to follow. 

In the case of the Z80, a far more 
efficient alternative to the loops just 
described is available. The Z80 has 
incorporated in its instruction set some 
very powerful 'block move' instruc¬ 
tions. In essence, the HL register pair is 
loaded as a source pointer, the DE pair 
as a destination pointer, and BC as a 
16-bit byte counter. One such instruc¬ 
tion using this pointer arrangement is 
therepeating blockload with increment 
instruction whose mnemonic is LDIR. 
This instruction loads the contents of 
the byte addressed by HL into the 
location addressed by DE; HL and DE 
are then incremented and the BC pair 
decremented. If BC does not equal zero, 
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LANGUAGES 


the program counter is decreased by 
two and the instruction re-executed. 
The automated version of the Z80 loop 


shown earlier is given in Fig 10 for 
comparison. 

On the 6502, we can move a specific 


byte from one address to another using 
the instructions: 

LDA SOURCE$ADDRESS 
STA DESTINATION$ADDRESS 
This is all very well if only one byte is 
being moved and we know the addres¬ 
ses at the time we write the program, 
but when several bytes must be trans¬ 
ferred, the indexed equivalent instruc¬ 
tions may be used to movethe Y'th byte 
of a page of data. The equivalent 
indexed forms are: 

LDA SOURCE$ADDRESS,Y 
STA DESTINATION$ADDRESS,Y 
For the purpose of transferring data 
from a buffer such as we have des¬ 
cribed, we are particularly interested in 
moving data from a fixed base area 
(that is, the buffer area) to an area 
whose starting address may well vary 
(we could be transferring text into a 
dynamically changing 'string space' 
area). This being so, we will want to 
keep the destination address in two 
zero page locations and use indirect 
indexed addressing to define the des¬ 
tination address. The code that 
achieves this data movement will be of 
the form: 

LDA SOURCE 

$ADDRESS,Y ;Getbyte 

STA (DESTINATION 

$ADDRESS),Y ;Storebyte 

One possible approach on the 6502 
(Fig 11) is to use a backward counting 
loop to perform the above instructions 
Y times, decreasing the value of Y with 
each pass through the loop. As the loop 
that follows does not deal with the base 
address bytes themselves (that is, the 
case of Y=0), it's necessary to address 
the byte below the intended source 
start address. It's also important to 
ensure that the indirect pointer stored 
in the zero page is a pointer to the byte 
below the actual destination start 
address. 

EH 


ENTRY CONDITIONS: 

HL •= SOURCESTARTADDRESS 

DE = DESTINATION START ADDRESS 

C = NUMBEROFCHARACTERSTO BE TRANSFERRED 

MOVE$BYTES: MOV A,M 

; Get byte 

STAX D 

;Store byte 

INX H 

increment source pointer 

INX D 

;lncrementdestination pointer 

DCR C 

; Decrease count 

JNZ MOVE$BYTES 
RET 

;Returnfrom subroutine 

Fig 9 Move block8080 version 



ENTRY CONDITIONS: 

HL = SOURCESTARTADDRESS 

DE = DESTINATION START ADDRESS 

BC = NUMBER OF CHARACTERS TO BE TRANSFERRED 

MOVE$BYTES: LDIR ; Automated block move 

RET ;Returnfromsubroutine 

Fig 10 Automated move block Z80 
version 


ENTRY CONDITIONS: 

Y = NUMBER OF BYTES TO BE TRANSFERRED 

DESTINATION ADDRESS DEFINED IN ZERO PAGE MUST BE ONE BYTE 
BELOW THE INTENDED DESINTATION ADDRESS 

MOVE$BYTES: LDA SOURCE$ADDRESS-1,Y ;Getbyte 

STA (DESTINATION$ADDRESS),Y ;Store byte 

DEY ;Decrease counter 

BNE MOVESBYTES 

RTS ;Return from subroutine 

Fig 11 Move bytes 6502 version 


LEISURE LINES 


Quickie 

The area in square metres of a square 
patch of my garden is equal to three 
times its perimeter in metres. 

What is the side of the square? 

Prize Puzzle 

This one shouldn't be too difficult. 

256 is a perfect square whose digits 
are in ascending sequence (2,5,6): that 
is, each successive digit is greater than 
the one preceding it. 

Can you find: 

a) The largest perfect square with this 
property and; 

b) The largest perfect square with the 


by J J Clessa 

converse property: that is, whose digits 
are in descending sequence. 

The answer to (b) might surprise you. 
Incidentally, leading zeros are not 
counted. 

Answers on postcards only to—Prize 
Puzzle August 1984, Leisure Lines, 
PCW, 62 Oxford Street, London, W1 to 
arrive not laterthan 31 August 1984. 

May Prize Puzzle 

An excellent response — about 400 
entries in all — indicating just how easy 
the puzzle was. 

A micro program was not really 
needed, but it offered a lazy way to find 



the answer, which was 7000 items @ 
214.99 each giving 1,504,930 Australian 
Dollars. 

The winning entry, chosen at random 
from the great heap, came from one of 
our many overseas readers — Mr Jos 
Schepens of Belgium. 

Congratulations, Mr Schepens, your 
prize is on its way. 

Meanwhile, don't forget postcards 
(or backs of envelopes) only. 

Keep Puzzling. 

rm 


166 PCW 




























6-7311 


Of These Fast-Action 
Games For Just £7.95 


HHnuiii 


SAVE 
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Reg. Price £159.95 
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VAT 


TRS-80 Colour Computers Are Better Than Ever! We improved our 
most popular family of computers with a compact white case, low- 
profile, electric typewriter-quality keyboard and prices that are less 
than last year’s models! 

Ideal for Entertainment, Household and Educational Uses. Easily 
attach the Colour Computer to any TV - then Program Pak™ 
cartridges let you battle starships in outer space, run a maze, play 
baseball - and lots more. But playing games is only the beginning. 
You can set up a budget or monitor your investments. Your kids can 
learn math or typing, enjoy literary classics or make glorious 
computer “paintings”. 


Learn And SaveN 


Skramble. 26-7306 £7.95 Frogger. 26-7304 £7.95 


Cuthbert In The Jungle. 
26-7301 £7.95 

Cuthbert Goes Walkabout. 
26-7302 . £7.95 

Crazy Painter. 

26-7305 £7.95 

Cuthbert Goes Digging. 
26-7303 £7.95 

NEW! Pengon 

26-7307 £7.95 


NEW! Cuthbert In Space. 
26-7308 £7.95 

NEW! Danger Ranger. 

26-7309 £7.95 

NEW! Keys of the Wizard. 
26-7310 £7.95 

NEW! Eight-Ball. 

26-7311 £7.95 

NEW! Katerpiller II. 

26-7312 £7.95 


Take A Look At Tandy, Today! 

Visit your local store or dealer and ask about our 
expanding range of microcomputer equipment and 
software - and remember, we service what we sell! 

See Yellow Pages For The Address Of The Store Nearest You 


Want to Learn to Program? Our entertaining instruction manuals 
will have you writing programs with colour displays and sound in no 
time. Colour BASIC’s simple commands let you quickly produce 
drawings, diagrams and charts. Choose from eight brilliant colours, 
create musical tones, solve problems, analyse data and much more. 
Then save your work on tape with an optional cassette recorder. 

Expand Easily. Add a pair of joysticks, a printer, and a modem for 
telephone communications. Upgrade with more memory and up to 
four disk drives, too. 

16K Standard Colour Computer 2. The Standard Colour BASIC 
language includes data and string handling, dimensioned arrays, 
math functions and 9-digit numeric accuracy. Includes entertaining 
308-page beginner’s manual. 

26-3026 £159*5 Save £40.00 £119.95 

16K Extended Colour Computer 2. All the features of Standard BAS¬ 
IC, plus advanced programming capabilities to create, high-resolu¬ 
tion colour graphics using simple one-line commands. Includes tu¬ 
torial manuals on Standard and Extended BASIC. 

26-3027 £198*5 Save £60.00 £139.95 


Colour Computer Joysticks. 26-3008 Pair £9.95 

Colour Computer Upgrade Kits. 

64K RAM Kit. 26-3017 £79.95 

Extended BASIC Upgrade. 26-3018 . £59.95 












































T/ieTafungE/nsfe/nmaynof/3ef/7emosfbn7//anf/'nuenf/onfh/s 

centurybut 'ifsati honestbox forthejvoney/writes Guy 

Kewney. TbjsjMpibdlskJjasedjTon^^ 

andjiopes to safeguard its fjjture with some cleverdesign tricks. 



168 PC W 




























The Tatung Einstein is the first home 
micro of its price range to come 
complete with a disk, only a disk, and no 
tape cassette. At £500 it isn't the 
cheapest diskette system on the mar¬ 
ket, but comes pretty close — and apart 
from the Dragon Professional (see 
Checkout on page 146) is the only 
system I know of with its diskette built 
into the main processor box. 

An ordinary, 8-bit home micro with 
Basic, a disk operating system and little 
else to surprise the unwary, the Einstein 
could have been put together from 
standard parts by a careful component 
shopper: the chips are all readily 
available. The software was bought off 
the shelf, and changed — not substan¬ 
tially— to run on this design. 

The Basic is like Commodore/Micro¬ 
soft Basic, the version which is known 
as GW (Gee-Whizz) Basic on the IBM. 
The operating system is like CP/M Plus. 
Together, they work well and are much 
more closely related than most operat¬ 
ing system/Basic combinations, both 
being written by the same software 
house. 

The Einstein is similar to the 
Japanese/Microsoft MSX in specifica¬ 
tion. Before Dragon Data collapsed (at 
press time, no news was available 
about how likely the Dragon was to 
become a Phoenix) that company was 
expected to be the first British supplier 
to have an MSX design. But quite by 
coincidence, the Einstein is virtually 
MSX already, needing only the licence 
from designer Microsoft, and the soft¬ 
ware, to make the conversion. 

Hardware 

Physically, the Einstein is a big box — 
biggerthan an Apple and in fact bigger 
than any home micro apart from the 
Advance 86 (Benchtested lastmonth). It 
has a plain, typewriter keyboard, one 
Hitachi 3in diskette drive built in, and a 
firm, strong top on which a special 
monitor screen can be placed. 


Users unable to afford a colour 
monitor can plug the micro into an 
ordinary colour or monochrome tele¬ 
vision. However, for those who have 
the extra £240.35 (inc VAT), Tatung will 
sell oneof its own 14inTM01 monitors. 
It matches the processor box, can be 
pushed back about six inches, and 
swivelled to suit the user's seat and 
gives medium to low resolution colour 
display. That is to say, not as good as 
the MicroViteC Cub, but a whole lot 
better than any television. 

Behind the main flat box are the 
expansion and connection sockets. 
Starting from the on/off switch, you will 
find: the RESET button, a socket for 
external diskettes, the Tatung 'pipe' or 
expansion bus, the user input/output 
port, the printer plug, and the video out 
socket. Coming round that corner to the 
side of the machine you'll find a serial 
RS232 port for modem or printer 
connection, two analogue sockets and 
a volume control. 

The 'pipe' is so like the Spectrum 
expansion bus that people who make 
Spectrum add-ons may find it very 
tempting to adapt them for this 
machine! However, this one goes 
further, in having the option of external 
control of the system built into the 
expansion bus. In the words of one of 
the designers: 'There is a line called bus 
request. If you make that active, the bus 
will "tristate" the internal processor 
buffers, giving you access to all the 
peripheral chips inside the computer.' 

This feature, however, is still in its 
infancy: to use it, the add-on maker 
would have to re-write the internal 
operating software to make sure that 
the internal micro could start up again 
after losing control. 

The only noteworthy point about the 
printer socket is that despite appear¬ 
ances, a standard BBC/Tandy cable will 
not work with it. You have to get a 
Tatung cable. 

The analogue sockets, however, are 


pretty special, being able to accept 
incoming analogue signals at a fre¬ 
quency so high that digitising a 
microphone outputfor speech recogni¬ 
tion is a real possibility — and one 
which Tatung itself is planningto tackle 
early next year. However, most people 
will probably use them for BBC-style 
joysticks. Since one of the designers 
owns a BBC Micro, you would imagine 
the sockets to be the same as on the 
BBC. I can't tell you why this is not so, 
when it would obviously have been a 
clever thing to do. 

The keyboard is remarkable! The 
TAB key is missing, which (with a delete 
button) is one of two keys which 
nobody notices on the keyboard, until it 
isn't there. 

In every other respectthe keyboard is 
comprehensive with function keys, 
graphics characters and a reasonable 
action. However, it is not buffered at all: 
it's irritating to start typing a command, 
and find halfway through that the 
computer has interpreted PRINT ONE 
as PRONE, because it was trying to read 
the disk, orwas caught up in a loop of its 
own internal musings, while you were 
typing INT. 

The central chip is the 8-bit Zilog Z80. 
It has a full 64 kbytes of memory, plus a 
'second page' with permanent read¬ 
only memory and video memory, with 
16 kbytes used for the video display, 
and 32 for the permanent software. 

Unlike most British micro builders 
these days, Tatung decided that there 
wasn'ttimeto spend on a 'custom ULA' 
chip, and decided to use a standard 
Texas Instruments video processor. By 
coincidence, the one chosen is the one 
which is used in the MSX design. 
However, Tatung has improved the job, 
fooling the chip (by software) into 
believing that it has less memory for its 
character generation than it really has 
— so where the Tl chip should give only 
32 characters across the screen, the 
Einstein coaxes 40 characters out of it. 
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BENCHTEST 


The designers' idea is 
that the Einstein is a 
business-type system, a 'cheap CP/M 
disk-based computer'. They realisethat 
a lot of CP/M softwareassumesthatyou 
can see 80 characters per line, not 32 or 
even 40. 

Accordingly, I'm assured, there will 
be an 80-column box to plug into the 
'pipe' at the back, which will feed a 
signal into an ordinary monochrome 
screen. 

The sound chip is the General Instru¬ 
ments circuit, used on just about every 
standard microcomputer these days. It 
can produce three notes, and one noise, 
which are all available to the Basic 
programmer, and are mentioned in 
more detail below. 

The analogue to digital conversion is 
handled by a new National Semicon¬ 
ductor chip, the ADC0844, with a 
40-microsecond conversion time. 

The other surprise is the double¬ 
density diskette controller chip, which 
became available just in time to use on 
this machine. It allows the designers to 
get 190 kbytes capacity on each side of 
the 3in diskette surface. 

Parallel communications are hand¬ 
led by the full set of Zilog peripheral 
chips, which are very powerful, and 
under-used in the basic configuration 
of the Einstein. Expanders will use them 
with glee. 

Software 

DOS: operating system 
The operating system is so similar to 
CP/M that it is possible to take a copy of 
WordStar in its standard, 8-bit CP/M 
form, transfer it to the Einstein and 
watch it run. WordStar is a program 
which does not drive the machine 
directly, but drives the CP/M operating 
system, and Crystal's Xtaldos has the 
same controls. 

The need for this type of software — 
cheap, readily available, and thorough¬ 
ly debugged — was a major reason for 
the selection of the 8-bit Zilog proces¬ 
sor, instead of the 16-bit families which 
are getting the glamour headlines. 

The 8-bit logic has meant that tried 
and tested software could be used. The 
Basic is one which has been around for 
a while, and the operating system is 


also well tested. Both are the 
products of Trevor Brownen's Crys¬ 
tal Software. Xtaldos, however, hasn't 
been seen on the shop shelves, be¬ 
cause most of its users are people who 
design their own systems — like the 
Ministry of Defence, for example. 

From the point of view of the 
operator, it seems very similar to CP/M 
Plus. It's rather better than CP/M, but 
very much the same from the program¬ 
mer's point of view, and will catch any 
system function attempts by applica¬ 
tions programmers who are reaching 
for CP/M's handles. 

All the job control commands for 
loading, examining, running and re¬ 
naming programs are the same or 
similar. For somebody who uses stan¬ 
dard CP/M a lot, and the Einstein only 
occasionally, some of the changes, 
even where they are improvements, 
will seem irritating. 

For example, the rename command 
in CP/M is extremely annoying, be¬ 
cause it works backwards. It goes 
against all instinct to say REN FRED 
BILL, when what you want to do is to 
rename a file called BILL, and make it 
FRED. But that's the way CP/M does it, 
and habitual users eventually get 
accustomed to it. So when Xtaldos 
wants you to write REN BILL TO FRED, it 
makesmore sense,butyou havetostop 
and thinkfor a moment. 

There are other little improvements, 
too. Xtaldos will automatically write the 
operating system program onto the 
system tracks when a diskette isformat- 
ted, and so an Xtaldos system, when it 
crashes, will automatically restart, and 
a CP/M system might do absolutely 
anything. 

Another point: CP/M refers to drives 
by letters. The first drive is A:, the 
second is B: and so on. An incredible 
amount of software is written by 
careless loons who never stop to 
wonder whether everybody has two 
diskettes, and whether both are work¬ 
ing, with the result that having just one 
can be a serious handicap, and three 
can be a serious hazard. 

On Xtaldos, the diskettes are referred 
to by system variables, and (as on the 
Morrow MicroDecision CP/M system) 
can be changed during the program. 


Expansion and communications sockets are in good supply 


Built-in Hitachi3in diskette drive 


The same physical drive can be switch¬ 
ed from A: to 1: to B: to P: or whatever. 

Summarising the new features of 
Xtaldos which will come as a surprise to 
CP/M users: 
files can be locked; 

locked files are shown on the directory 
with an asterisk; 

the machine code monitor and debug¬ 
ger can be invoked from Xtaldos at any 
moment by the MOS command (see 
MOS below); 

the delete command ERA will not erase 
locked files, and unless told otherwise, 
will only erase files one at a time, after 
checking that you really want each file 
to go; 

the command GO will start the compu¬ 
ter running the program currently in 
memory withoutthe need for a diskette 
to be loaded; 

the command LOAD is a native func¬ 
tion, not a 'transient' loadable 
program; 

the DIR command not only shows what 
files are on the disk, but how much 
space is left; 

theTYPE command is replaced by DISP 
to examine text files on disk; 
files can be protected by password; 
and 

disks can be backed up (safety copies 
can be made) with only one drive, using 
the utility program BACKUP. It takes 
only a half dozen or so swaps of 
diskette, too. 

Machine code monitor: MOS 
Any microcomputer can load a pro¬ 
gram giving direct access to the mem¬ 
ory of the computer. 

In the case of the CP/M family, that 
program is called DDT — a dynamic 
debugging tool. 
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On the Einstein, this is available 
without having to load a special tool. 
The machine code monitor is part of the 
permanent memory of the system, and 
it is called the MOS — machine 
operating system. 

There is one very important conse¬ 
quence of this: the Einstein is the only 
CP/M family micro today which can be 
started up as if it had a 'front panel'. 
Purists will object that Research 
Machines, Sharp and Triumph Adler 
micros can do this; but they are 
machines which fundamentally do not 
have diskette operating systems, and 
fundamentally are front panel micros. 
The difference with the Einstein is that 
the MOS is a permanent or emergency 
utility, and the Xtaldos is standard. 

So much for an argument with 
purists; the point isthat when you melt 
your diskette, it istheoretically possible 
to retrieve the contents of the micro's 
memory, and even run the program 
there, without a diskette available. 

It also gives you all the things a 
programmer needs — such as a hexa¬ 
decimal calculator, a disk track and 
sector reader and writer and a tool for 
doing things to the input and output 
ports. And it's always there. 

Basic 

There is nothing truly astonishing 
about Xbas as it appears when you start 
using it. It is in most ways similar to, 
though older than, GW Basic on the 
IBM. It has a similar editor to that on the 
Commodore 64; that is with cursor keys 
changing the lines of program code on 
the screen directly. And the commands 
and functions are initially all familiar. 

The most remarkable exceptions are 
not the sound and graphics, but the 
program control commands. 

And even more important than a few 
exceptions to the 'standard', are the 
new commands which a programmer 
can create, and load with a program. 

This meansthatthere is no theoretic¬ 
al limit to the length of Crystal Basic, 
and64kversionsdoexist. However,the 
Einstein isn't likely to get one of those, 
because there is no easy way of 
extending its memory beyond 64k 
internally, as there is on the Amstrad 
and will be on the Enterprise. 

The music commands are very re¬ 
miniscent of the BBC Micro sound 
commands in the way they work — 
which isn't all that surprising because 
Crystal boss Brownen was one of the 
contributors to the original BBC speci¬ 
fication. However, they are simpler to 
use: notes being described by their 
musical names from A to G, and the 
envelope shape being defined by the 
VOICE command if required. The Tem¬ 
po command decides the speed at 
which they are played. And for those 
who want to play out of tune, the PSG 
command gives direct 'peek and poke' 
access to the programmable sound 
registers of the Gl chip. 

Graphics is handled in a totally 
unsurprising way. 


Limitations are similar to those of the 
Spectrum: high resolutiononly,aslong 
as you don't push it. It is possible to 
draw a very fine line circle, and another 
overlapping it, as long as they are not in 
different colours. Change colours, and 
vast ungainly blobs of low-res colour 
appear on the screen. On the positive 
side, it is possible to get 16 colours 
(including black, white, transparent 
and grey) on the screen at the same 
time. 

Commands 

Commands which will strike the new 
user of Crystal Basic as strange 
include: 

IOM 

Fans of the system will swap stories 
about tricks they have played with this 
feature. Without a month of uninter¬ 
rupted time to explore it, I will tell you 
only that it controls the input-output 
mode of the Basic, allowing you to set a 
bit to do almost anything. You can 
prevent echo of characters from 
keyboard to screen; you can switch 
from line edit to screen edit; you can 
disable the SHIFT-BREAK interrupt for a 
program; you can have your numbers 
printed with an automatic spaceor not; 
you can have (or not have) automatic 
linefeeds with a new line; you can have 
tabs set to 10 spaces or to a control-1 
character; you can ... oh, it's a long list. 
I'm sure I'll be grateful for it one day. 
DEEK and DOKE, VPEEK and VPOKE, 
and POKE 

Deek is simply a double Peek. Doke, 
however, will load a whole string of 
bytes with data, as will Poke — the 
operation starts at the location speci¬ 
fied, but you can load a whole series of 
bytes after that with the same Poke, 
Doke or Vpoke. Vpeek and Vpoke are 
video memory operations, naturally. 
HOLD, MERGE, RUN, CHAIN, RENUM 

Renumber is an ordinary enough 
renumber command, but with the 
ability to HOLD part of one program, 
stuff the variables onto the stack, and 
run a second program and then revive 
the first , renumber can become a 
powerful tool. It can also be a nightmare 
— any careless attempt to renumber a 
program when another program is 
being HELD can lead to duplicate 
numbers, with both lines retained in the 
final program . .. 

An excellent example of the versatil- 


ity of the system control possible with 

these commands 

is supplied as a 

Benchmarks 


BM1 

11.7 

BM2 

6.05 

BM3 

11.42 

BM4 

12.55 

BM5 

14.03 

BM6 

22.46 

BM7 

35.17 

BM8 

49.99 

All timings in seconds. Fora full listing 
of the Benchmark programs see 

'Direct Access'. 



demonstration program. It is a 'menu' 
program, which goes into HOLD mode 
every time one of the subsidiary pro¬ 
grams is invoked. But it sets the slave 
programs to trap the normal Break 
command, so that control is passed 
back to the demo menu. 

Combine this with the ability to hold 
only part of a program, and it becomes 
clearthatthe Basic programmercan set 
up very sophisticated options for the 
user. 

One program can, of course, RUN 
another, losing all known system vari¬ 
ables. There may be crucial memory 
locations which are not system vari¬ 
ables, of course, which will remain 
corrupted. If you want to retain all the 
variables, but eliminate the first pro¬ 
gram entirely, then you use CHAIN. 
CREATE 

This works in conjunction with the 
normal OPEN and CLOSE for disk files. 
File handling is not quite conventional, 
being organised through a string name. 
This is called a 'file descriptor' by 
Crystal, and the difference between this 
method and the normal one is that 
normal Basics need to know, before 
they start running, how many files you 
will be using. This Basic uses the 
dynamically changing string space. 
You can create a new file, right in the 
middle of the program, and keep 
creating new ones, and providing you 
don't have too many open at once, 
there will be plenty of memory avail¬ 
able. The normal method sets asidefile 
space, whether or not you have the file 
open, and there is no way of using that 
space for the program itself. 

MAG, SHAPE, SPRITE 

Sprite handling isn't vastly compli¬ 
cated, but the MAG command is 
interesting. It lets the programmer 
magnify a given sprite — or, for that 
matter, any character held in memory. 
So you can get an enormous letter Aon 
the screen ifyou transfer the SHAPE of a 
character into the area used for the 32 
sprites, and magnify it. 

POP 

This lets you get out of a subroutine, 
but go back to a different place from 
normal. It only works with nested 
subroutines, and it lets you break right 
out of the nests. 

ERA, DIR, REN, DOS, MOS, LOCK and 
UNLOCK 

These are all duplicates of the Xtal¬ 
dos commands, with the exception of 
the Basic's need for quotes in front of 
file names. Don'ttry typing SYSTEM on 
this one to get out of Basic! 

Tl$ 

This is the same as TIMES on 
Microsoft Basics. While it is nice to have 
it, since thething is a string, you haveto 
put yourself through a hoop to write a 
program to work out how long some¬ 
thing took, because you can't subtract 
strings . . . 

Applications software 

I only had time to test the demonstra¬ 
tion program pack, and a strange Kuma 
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Sinclair QL: User Guide 

by Lionel Fleetwood 

Whatever your requirements, the 
Sinclair QL User Guide will help you 
to get the most out of your new 
purchase - or to decide if you should 
purchase a QL. 

It shows how to produce letters, 
keep records, prepare accounts and 
draw useful graphs. Examples are 
drawn from real life and each section 
can be used independently. 
Throughout the book the language is 
clear and jargon-free. 


0 905104 92 7 


180pp 


£7.50 


Microcomputer 
Speech Synthesis 
and 

Recognition 



Microcomputer Speech 
Synthesis and 
Recognition 

by Adrian Poulton 

Computerised speech synthesis and 
its counterpart, speech recognition, 
are emerging as one of the most 
important technologies of the mid- 
1980s. This book explains the 
origins of artificial speech and 
shows you how to make your micro 
speak to the world and how you can 
speak back to it! 

0 905104 39 0 202pp £7.95 


Programs That Write 
Programs 

by Chris Naylor 

In this thought-provoking book Chris 
Naylor explains exactly what a 
program generator is and exactly 
what it can and cannot do. 
With the emphasis on the business 
user, he examines the situations 
commonly found in any program¬ 
ming project and shows the inter¬ 
action between the problem to be 
solved and the software tools avail¬ 
able to implement any solution. 


0 905104 43 9 


226pp 


£7.95 



Practical COBOL for 
Microcomputers 

by Kevin Sullivan 

BASIC is a fine language, but most 
business applications use COBOL, 
which is now widely available for all 
popular microcomputers. And, it’s 
not a difficult language to learn: 
Kevin Sullivan takes you from 
writing the simplest possible 
COBOL program, through the use 
and design of screen layout, right up 
to handling all types of file. 


PRACTICAL 

COBOL 

FOR MICROCOMPUTERS 


0 905104 60 9 


160pp 


£6.95 
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Operating Systems: 

A User Friendly Guide 

by Alan Trevennor 

A ‘friendly’ guide that uses the 
widely-used Digital Equipment 
Corporation’s operating systems for 
its examples and spans the range of 
large minicomputers, all the way 
down to the new micros. 

After describing the major com¬ 
ponents of all operating systems, the 
author describes how files are 
handled, error handling, hardware 
features and optimisation of hard¬ 
ware and operating systems. 

0 905104 66 8 180pp £8.50 



Computer Based 
Learning: Practical 
Microcomputer 
Methods 

by Graham Beech 

This is a definitive but practical book 
for all those wishing to educate, 
learn or train with the help of a 
microcomputer. To instil confidence, 
there is a comprehensive review of 
existing successful applications. 
These all use affordable micro¬ 
computers, and so can you! 

0 905104 45 5 302pp £8.50 


All About Computer- 
Aided Design and 
Manufacture 

by James Fellows 

Confused about CAD/CAM? Then, 
this is where to start. No more 
seminars, no piles of books and 
leaflets. Read this book and you will 
be able to understand ail of the 
important concepts that are so 
necessary when you are 
responsible for installing computer 
aided design/manufacture 
equipment. 


0 905104 61 7 


200pp £9.95 



The Universal 
Equation Solver 

by Noel Kantaris and 
Patrick F. Howden 

Equation solving is an art or science 
needed by many categories of 
people. This book proposes, in 
simple terms, a new easy to under¬ 
stand method which will solve 
equations encountered in any field of 
endeavour. The new method is 
presented with a series of program 
listings for Apple and BBC 
computers. 


A simple new method 
for microcomputers 

The unverad 
eauxon 

80M3P 


Noel Kantans & 
Patrick f Howden 


0 905104 40 4 


120pp 


£6.50 






CIGMA PRESS publish a wide range of books relevant 
*■* to all aspects of microcomputing. Available through 
good bookshops and computer stores. 


^ The key to better computing 
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BENCHTEST 


word management 
program called WDPRO. 

I'm assured that all CP/M 
programs run: I have the mental 
reservation about this which is inevit¬ 
able on a machine which only has 40 
columns on the display. 

However, Digital Research has given 
Tatung its Logo licence, and DR Logo 
will be available, included in the price. 
As of today's date, I'm assured that 
there will be no manuals for this. You 
want manuals, you pay extra. 

The plan isto offersome kind of word 
processor, butnotWDPRO, which isnot 
well suited to this sort of machine. That 
is not much more than a rumour at 
press time, but there it is. 

Documentation 

On the positive side, the type of 
information made available about the 
system andthe Basic is very valuableto 
the programmer, and unusually full. 
Crystal has a policy of concentrating its 
effort on the manuals, thus making it 
very difficult to copy programs effec¬ 
tively. 

However, it isn'tclearthatthe quality 
of the documentation will match the 
quality of the software. Even making 
allowances for improvements I wasn't 
impressed by the manuals. 

I am assured that there will be 
indexes. I am told that information 
currently missing will be included, and 
that information currently incorrect will 
be corrected. But even so, there have 
been several points on which I was 
assured that: 'We'll publish that in¬ 
formation in a user magazine,' or that: 
'When a few users have got their 
machines, we'll know the answer to 
that, and we'll publish it.' 

And frankly, I found the manuals 
heavy going. Where the information 
matched what I already knew, I could 
see what the writer was getting at. 
Other times, I was less certain, and 
occasionally, baffled. There are much 
worse, true, but it would be possible to 
be better without busting the budget. 
And for the beginner, I think better is 
needed. 

Prices 

Basic price of the Einstein is £499, 
including diskette. 

The Tatung colour monitor will cost 
£240. A matrix printer, vaguely similar 
to the Epson, will be available for £229. 
Diskettes cost ’around £4.50 at press 
time, but are expected to be available 
for£2from Tatung, if dealsgo ahead as 
arranged. An additional diskette (sup¬ 
plied in a DIY kit form, but very simple) 
will be£149forthesecond internal slot. 
Any external diskette will cost more, at 
£190. 

Conclusion 

Asa business micro, the Tatung has the 
glaring omission of 80-column display. 
As a home micro, £500 is asking quite a 


lot. Tatung will have to work 
hard on its advertising to make 
the point about the disk, and how 
cheap it is. 

When it has the essential peripherals 
and software to link up to Prestel or 
Telecom Gold, or both, and when there 
are enough machines out there — and 
enough software to make it interesting 
— it will be an honest box for the 
money. 

The idea that it can be turned into an 
MSX machine is only attractive if you 
believe that MSX is going to be a major 
force. I don't. It is hardly sweeping 
Japan by storm, and America doesn't 
seem to care a bit. 

But if there is little to raveabout,there 
is little to grumble about, either. The 
only substantial questions still to be 
answered are caused by the fact that 
when it was Benchtested, it was still not 
in its final form. Several of the niggles 
that arose during trials were factors 
which, said the designers: 'are being 
put right at this moment.' 


In perspective 


Nobody could seriously describe this 
machine as 'exciting', in the way that 
the BBC Micro was when it was first 
announced, or the way that the Sinclair 
QL appeared to be — or even the way 
the Enterprise (Elan) might have been. 

However, the home micro market has 
been in the doldrums for so long that 
this very plain, workman-like design 
must be taken seriously. 

At £500 for an 8-bit system including 
one diskette drive, the Einstein is priced 
very similarly to a Commodore 64, a bit 
cheaper than a BBC, and a bit pricier 
than the new Amstrad. 

The main point of comparison where 
the Einstein scores over the Commod¬ 
ore isthe disk; the Commodore drive is 
unbelievably slow, very unfriendly, not 
specially cheap, bulky and clumsy. 

In terms of sounds, graphics, sprites, 
display quality and memory space, the 
64 and the Einstein are close enough for 
detailed comparisons to be more a 
question of bickering. 

The BBC Micro still has the edge in 
display sophistication over both, and 
so does the Amstrad — both are 


capable of 80-column displays without 
modification, where the Commodore 
and Einstein can only go to 40 columns. 

In terms of disks, the Einstein and 
Amstrad have it clearly ahead of 
Commodore and BBC, where the disk 
operating systems have their virtues 
but are fundamentally restricted and 
restricting. There are plans to make the 
BBC disk filing system better, but those 
are just plans; in the meanwhile, the 
Amstrad's CP/M and CP/M equivalent 
Xtaldos are significantly more power¬ 
ful, especially for anybody planning 
serious 'business-type' software. 

Obviously the Amstrad's £400 sys¬ 
tem including monochrome monitor, 
diskette and operating software hasthe 
edge over theiEinstein, which would 
cost around £700 or more to reach the 
same specification. 

It would need an add-on board (not 
yet available, or priced) to give it 
80-column display, plus the 
monochrome monitor, (also not avail¬ 
able, or priced, but presumably a 
standard £80 screen will work) to 
match. 

However, for people who feel they 
must have a two-drive system, it will be 
apparent that both the Einstein's drives 
are neatly packaged in the same box 
with the same power supply, whereas 
the Amstrad has just the one add-on 
drive floating on the end of a cable, and 
no clear plans to produce a two-drive 
system (yet). And the planned price of 
the Tatung extra drivels) is attractive. 

And Commodore, Atmos, Amstrad 
and BBCstill havetheadvantageofvery 
low-cost tape cassette software which 
can be 'borrowed' — not a trivial 
consideration to the average teenage 
user. 

In my opinion the success or the 
failure oftheTatung Einstein will hinge 
on two things: how many dealers will 
stock it, and how much software will be 
written for it. And given that program¬ 
mers will find it easy to write for, and 
that Tatung has good contacts (through 
its TV business) with the retail side of 
the market, I expect Einstein machines 
to make the top ten, and possibly even 
the top five, of British micros, by 
Christmas. im 


Technical specifications 

Processor: 8Z80-A,4MHzclockspeed 

Memory: 64k RAM, 16k display RAM. 8k ROM expandable to 32k 

Display: 24 line x 32 or 40 text, 16 colour graphics, 256x 192 pixels, 

32sprites, UHFoutput 

Storage: 400k integ ral 3in com pact disk drive (500k unformatted) 

Keyboard: 71 keysincludingeightfunction keys 

Size: Height 4.6in; width 17.4in; depth 21 in 

Weight: 13.2lbs 

Comms: Analogue/digital convertor (joysticks, etc), RS232C port, 

8-bituserport,CentronicsParallel port,external drive 
connector,Tatung 'pipe' 

BundledSoftware: Xtaldos 

Options: Second integral 3in floppy drive, 24 x 80 column display 
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Despitebemg upstaged^byjts ki<JbrothepAtnios, tjie Oric-1 stil[has 

pjentyoftakers — andthere^sp^oodpelection^freadmgjvaterialfor 

begmpersJJnnelEvanj^ >od, tjiebadandtheugjy. 


Getting Started On 
YourOric 

Authors: Tim Hartnell & Peter Shaw 
Publisher: Futura Publications 
Price: £2.95 

While Tim Hartnell needs no introduc¬ 
tion, I'm also happy to add that neither 
in a sense does his present book. His 
companion-at-arms now is sixteen- 
year-old Peter Shaw, a young veteran 
already with credits in Interface maga¬ 
zine, ZX Computing and the like. 

The result is a fresh and zesty 
approach to the harrowed and harrow¬ 
ing matter of Getting Started. 

Taking a strictly empirical line 
(hands-on to you), the pair coax the 
far-from-lonesome reader through the 
basics, the true bottom lines. Surpri¬ 
singly, behind the high jinks the intro¬ 
duction is handled in a highly orderly 
fashion. One telling example is the 
Shaw and Hartnell workout on the 
RND( 1) randomiser theme as a prelude 
to doing wicked things with dice. The 
clarity of even this modest little esca¬ 
pade in contrastto Mr Cole's — indeed, 
many other writers' — treatments 
shows just how much Joe Punter is 
often prepared to stomach. 


Unusually, the Hartnell Getting 
Started avoids becoming engrossed in 
machine code and memory mapping; 
instead it's prepared to treat Basic for 
what it is, an English-like language for 
getting the beast to work. The reader is 
asked to hustle for him/herself, but 
rewards are many and manifold. 

There are, incidentally, a goodly 
measure of code illustrations including 
some excellent full programs — the 
loopy Galactic Grocer being one — 
which are, as so often, contributed by 
third party authors. 

Getting Started On Your Oric is not, 
and doesn't pretend to be, exhaustive. 
Tacky, non-essential subjects like 
ROMs and I/O are kept out — rightly so. 
It's a low-budget production for a 
low-budget machine with an option on 
some high resolutions at the end. 
Whatever else, it should be a lot of fun. 
Recommended. 

Getting Started On The 
Oric-1 

Author: DGJCole 
Publisher: EllisHorwood Ltd 
Price: £6.95 

Let's preface this review (and others) 


with a CLS on the 'Oric-1' of the title. 
After all, quite a few thousand Orics 
have been shifted, and despite the 
traumas of the old ROM, the senile 
keyboard et al, the machine still re¬ 
mains a real gunner in the sub-£100 
shootout. Practical differences be¬ 
tween Oricand Atmosthereare indeed, 
but practical similarities too. 

Publishers Ellis Horwood have a track 
history of really quite eminent serious/ 
business computer books. It's slightly 
poignant, therefore, to find hiding 
between the covers of this Getting 
Started not just an occasionally fogged 
piece of writing but the kind of produc¬ 
tion gaffes that an experienced editor 
should have wrinkled out in a few hours 
with the blue pencil. 

Coverage overall is — and no critic¬ 
ism here — very much the usual stuff 
with prominence to maths, sound and 
graphics. A really annoying amount of 
white space is left, so the amount of text 
and illustration is around two-thirds of 
what you might expect from the size 
and thickness of the volume. 

What's more, for a book apparently 
intended for beginners, more than the 
odd seeds of discontent might be sown. 
For example, an early chapter quite 
reasonably introduces cassette usage. 
The innocent reader will thereby feel 
perfectly enfranchised to try out a stash 
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of 10-year-old EMI Soundhog tape on 
the enterprise with ne'er a tweak of the 
volume control. Yes, the maverick 
natureoftheaveragecommslinkiswell 
enough known to most of us — but not 
necessarily a novice working in isola¬ 
tion. Where the book isn't prepared to 
refer the reader back to the user manual 
or other documentation, perhaps a 
boiler-plate chapter wouldn't be out of 
court? 

Having steered through that one, we 
then meet with CSAVE and, quite 
logically, the associated parameters to 
save a block from memory. Surely at 
this stage the most helpful course of 
action is to leave the matter there, and 
refer onwards where needed to a 
separate, calm discussion of correct 
addressing. Instead our hapless reader 
is shoved without apology through a 
hardware hypermarket. 

David Cole was. I'm sure, well- 
intentioned in his approach, and some 
of these reactions are admittedly on the 
over-sensitive side. But we just 
shouldn't be getting into this rut at this 
stage. 

The Companion To The 
Oriel 

Author: Ian Adamson 
Publisher: Pan/Personal Computer 
News Library 
Price: £5.95 

Companion: 'One who accompanies 
another; associate; sharer.' Even in the 
intimate one-to-one of the microworld, 
that's quite a deal to live up to. 

The Companion To The Oric 7 is a 
fairly substantial and certainly well- 
stocked book which, even measured 
merely in terms of fax 'n pix, has to 
represent neat value for money. Its 
introductory index doesn't give much 
away with a modest list of woolly 
catch-phrase chapter headings like 
'Building with Basic' and 'Down Mem¬ 
ory Lane'. That belies, though, a very 
thorough, caring and highly ordered 
text which is readable throughout — 
even if necessary in the absence of an 
Oric to work on. 

Saving and reading back from cas¬ 
sette, for example, here gets real-time, 
real-world coverage. If EMI Soundhog 
isn't mentioned by name, it only shows 
that the author is more cautious than 
the reviewer. 

Importantly, differences between the 
old and new ROMs are duly noted as 
they arise. 

The Companion also fits an alternate 
role as a reference book, with an 
extended chapter dealing word by 
buzzword with Oric Basic commands. 
There are no prizes for guessing what 
an improvement this is on the standard 
Microsoft offering: the rewards are 
elsewhere. 

A chapter on machine code doesn't 
pretend to be authoritative, but again is 


an eminently clear backdrop to the 
hows and whys of 6502 opcodes 
pending fuller investigation. A quick 
note is also provided on I/O interfacing. 
The book closes with more than the 
usual token set of tables of ASCII/hex/ 
binary codes, escape commands and 
the like. 

In short, Ian Adamson has produced 
a guidebook to the Oric which is difficult 
to fault. With a little further tuning, it's a 
model of what a home computer 
owner's manual could/should look like. 
Not only a Companion , but also an 
example to us all! 

Exploring Adventures 
On The Oric 48k 

Author: Peter Gerrard 
Publisher: Duckworth 
Price: £6.95 

Computer games are transient, OK? 
That is, The Trade being what it is, it's 
naturally anxious to keep up sales and 
turnover by bringing new software into 
the world. So, in due course, the older 
games go out-of-catalogue: one man's 
semi-fruitless search forthe lost logical 
roots of Atari's by then bygone Break¬ 
out was recorded in Pilgrim in the 
Microworld , reviewed last month. 

There are parallels here with the pop 
music business. Even in the year of the 
Thompson Twins and Culture Club, the 
Sunday supplements can still run fea¬ 
tures on the Stones, while we joyously 
await the next rerun of American 
Graffiti on the box. Out of catalogue 
maybe, but rarely out of style. 

And there can't be a better example in 
our own arena than the game of 
Adventure. The original — supposing 
anyway that even this isn't just a 
latter-day media myth — was coded in 
Fortran for a DEC-10. Messrs Woods 
and Crowther's fantasy run-round was 
probably sampled by not many more 
than ever saw Mick and Keith play the 
Crawdaddy Club. 

Peter Gerrard pays brief but critical 
tribute to these and other pioneers of 
the Zork/World's Edge/Treasure Island 
genre. 

Such a briefing isn't a mere matter of 
names and locations, but also covers 
the very important hallmark of style: 
FEED BIRD 

THE BIRD IS NOT HUNGRY, HE IS 
MERELY PINING FOR THE FJORDS! 

This leads naturally to the questions 
of both solving other people's Adven¬ 
tures, and of creating your own using 
some of thetime-honoured tools of the 
trade. From the simplest INPUT A$, the 
middle chapters of Exploring Adven¬ 
tures offer a very credible introduction 
to Basic syntax with an unusually 
golden carrot at the end. 

So, although there are in fact a trio of 
full Adventure programs tucked away 
at the end, this is in no way a listings 
book. The cornucopia of information 


and ideas, tricks and trips for working 
adventure holidays is plainly just too 
great. No, it's a valuable confirmation, 
however transient a particular boxed 
and branded game may be for The 
Trade, for all of us individually, the 
tradition lives on. 

A cassette is also available at £7.95. 
Lastly, owners of the VIC-20, BBC, 
Electron and doubtless others in future 
may like to know that Duckworth has 
parallel editions for these machines, 
too. 

Getting More From 
Your Oric 

Author: HE Hicks 

Publisher: SigmaTechnical Press 

Price: £6.95 

Just before Getting /Worewentto press, 
someonesawan Atmoscommercial on 
Channel 4. 'Strewth', they said over at 
Sigma Press, 'better git hit on da jacket!' 
This is, of course, no more than a 
precautionary note: while the word 
Atmos is delicately flashed across the 
corner of the megabronze cover of 
Henry Hicks' opus, there's not a word 
within of the big 'A' as such. But as we 
shall see, it's not quite that kind of book. 

Getting More opens, as ever, with a 
brace of Getting Started chapters, after 
which it falls in effect into two sections. 
The first carries a pot-pourri (or, if 
you've got a hangover, pig's breakfast) 
of post-Basic topics ranging from bin¬ 
ary arithmetic and the workings of the 
interpreter, to screen handling and 
comms. The second is a treatise on 
6502 assembler programming, with a 
dictionary of mnemonics. Appending 
this are some handy routines: scrolling, 
for example; 'Twinkle Twinkle Little 
Star' in three-part harmony (untested, I 
confess!) and again a better-than- 
average batch of appendices. 

Despite the lack of in-text Atmos, 
differences between possible Oric 
ROMs are again identified as they crop 
up. A full table of comparisons might 
have been useful in this context. 

Harry Hicks is a bread-boarder, a 
hardware head. Once you appreciate 
this, then the obvious difficulties for 
him with coping with a raw readership, 
the sometimes rather awkward writing 
style both fall into a new place, as does 
what at first seems a cavalier arrange¬ 
ment of subject matter. Crossing this 
psychological barrier, he's a writer in 
love with his subject with the capacity 
to put it through its paces realistically 
and enthusiastically. 

Taken at that level. Getting More 
From Your Oric is a natural comple¬ 
ment to a good Basic/basic introduction 
such as Ian Adamson's, reviewed 
alongside. The decision to try to be an 
all-things-to-all-comers, taking space 
and energy for the novices' chapters 
was, I feel, a mistake. This apart, it's a 
very good handbook. RTF] 
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Apple lie 

Capable ofnjrmmg^ the vaststore of Apple // software, the IJc adds 

another dimension to the Apple II range with its 'portable'tag. Butthe 
high price could Be prohlbJtive. Peter Bright gives his verdict. 
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The Apple II range of micros must 
qualify for a medal for service above 
and beyond the call of duty. It was in at 
the start of the micro boom and it's still 
going strong today. Its latest incarna¬ 
tion is as the Apple lie — a neat, 
integrated, 'portable' machine capable 
of running the majority of Apple II 
software. 

Although much of this machine is 
new, it is fundamentally based on the 
Apple II. For this reason PCW decided 
not to give it a full Benchtest, but to try 
and bring out the new and interesting 
points that have been built into what is 
now a very old machine. 

Hardware 

A look at the photographs will show 
thatthe lie is presented as an extremely 
compact unit — all available space has 
been used. 

Thebackpanel isespecially crowded. 
From left to right we have: joystick/ 
mouse port, RS232 modem port, TV 
adaptor port, monitor output, second 
disk drive port, RS232 printer port, 
power socket and the on/off switch. The 
back panel also houses a carrying 
handle which locks down to tiltthe unit 
upwards for easy typing and to allow air 
to circulate over the electrics. 

The right-hand side of the unit 
houses a half-height 5V4in Apple II 
standard floppy disk drive — by 'Apple 
standard' I meanthatyou are stuckwith 
a measly 100 odd kbytes. The drive is 
made by Alps Electric in Japan and has 
been designed to draw much less 
power than a conventional Apple disk 
drive. According to Apple the new drive 
uses about half the power of the old 
one. 

However, the price you pay for 
compactness is that the lie's power 
supply is separately cased. This means 
that you have to find somewhere to put 
the power supply, so, although the 
main unit only has a small footprint, you 
have to allow more space for the PSU. 

An optional feature for the lie is an 
Apple mouse. This plugs into the 
joystick port and is exactly the same as 
the mouse used with the rest of the 
Apple range. 

Inside 

Apple PCBs are always nice and neat 
and the lie is no exception. As with the 
lie, the use of LSI chips means that the 
chip count is vastly reduced over the 
original II. 

The lie departs from its predecessors 
by using a 65C02 processor. At first 
sight this looks like a CMOS version of 
the old 6502 engine; however, the new 
chip has been upgraded by including an 
extra 27 instructions. Old 6502 code 
should still run on this chip, but code 
written for the lie won't work on the 
older Apple Ms if you use the extra 
instructions. 

(For those of you who want to know 
more about this processor, see July's 
feature entitled '6502 Revival' on page 
174.) 



The back panel is crowded and houses a dual-purpose handle 


The lie comes with 128k of RAM and 
16k of ROM as standard. As with 
expanded lie's, the RAM is divided into 
two 64k pages, each of which can be 
switched under software control. 

Expansion slots 

Two factors have played a major part in 
the success of the Apple II range of 
machines. The first is the vast range of 
software available for the machine. The 
second is the ease with which you can 
plug customised hardware into the 
expansion slots. Overtheyearsa whole 
sub-industry has grown up offering 
everything from real-time clocks to 
polyphonic synthesisers which plug 
into an Apple II. 

The lie doesn't have any expansion 
slots. At a stroke this cuts out a large 
chunk of Apple II applications — those 
of you who use Z80 cards, Robocom 
graphics systems, and so on, will have 
to stick with your present hardware. 

Apple says that third party hardware 
vendors are working on external inter¬ 
faces which will allow Apple cards to be 
plugged in via one of the RS232 ports. I 
don't have any more details at the 
moment, but it doesn't seem a very 
satisfactory answer. 

This problem is offset to some extent 
by the fact that the lie comes with two 
RS232 ports, a disk interface and 
80-column colour display as standard. 
With previous Apple lls these had to be 
plugged into the expansion slots as 
extras. 

Keyboard 

The Apple II family has always been let 
down by its keyboard. The lie keyboard 


was a definite improvement over the II, 
but it still left a lot to be desired. The 
keyboard on the lie certainly looks 
better than previous Apple II keyboards 

— its 62 keys are nicely spaced even 
though there isn't much room to play 
with. 

All the keys press onto a plastic 
membrane. I can't see any reason for 
doing this except to help prevent tea 
spillage getting into the works! 

In use the keys all have a positive feel 
to them — you can hear a click when the 
key registers. As with some of the 
cheaper lap-held portables, the 
keyboard is flat rather than pitched. 
Some people don't mind this, but I find 
that it takes getting used to. In fact I 
didn't much I ike the feel of the keyboard 

— it takes more effort than usual to get a 
key to register and I don't like flat 
keyboards. Having said this, one of my 
PCW colleagues liked the keyboard — 
there's no accounting for taste! 

The lie comes with 80-column and 
colour graphics capabilities thrown in 
free. It can be used with three different 
displays — domestic television, moni¬ 
tor and LCD flat panel. 

The cheapest way to use the lie is with 
a domestic television. To do this you 
need the PAL convertor box which 
plugs into the back of the machine. The 
use of a convertor box makes it much 
easier for Apple to ship the machine to 
countries with differenttelevision stan¬ 
dards. Instead of having to re-engineer 
the whole machine, a different conver¬ 
tor is supplied. 

The lie can be setto run in either40 or 
80-column mode by setting a switch on 
the top of the machine before power is 
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Total Price 


all prices include’ p&p 


THE LORDS OF MIDNIGHT £9.95 


PSYTRON £7.95 


SPELLBOUND £5.95 


BEYOND ORDER HOTLINE 0858 34567 GRAND 

BEYOND ENQUIRY HOTLINE 01-251 8496 TOTAL 
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switched on. DomesticTVs work best in 
40-column mode. 

The Apple monitor — which can be 
supplied with the lie — is styled to 
match the main unit. Although it has 
been made as slim as possible, it's still 
fairly large — it also feels like it weighs 
three tons. I don't know why it had to be 
so big; ACT managed to do much better 
with its Apricot monitor. 

Apple can also supply a nifty little 
tilt/swivel stand for the monitor. This 
wasn't supplied with the review 
machine, which was a pity because I 
had to balance the monitor on a pile of 
books. 

Later in the year Apple says that it will 
be able to supply the lie with an 
80-column by 25 line liquid crystal 
display. This will certainly cut down on 
the bulk of the unit, but I suspect that the 
display could be quite expensive. 

Software 

The lie can run both DOS 3.3 and 
Apple's new ProDos. Apple is pushing 
ProDos very hard as its first choice 
operating system at the moment, so it is 
unlikely that anyone would use DOS 3.3 
unless they were upgrading from old 
software. 

This is not the place for an in-depth 
look at ProDos, but at first sight it looks 
like a nice little system. It is certainly 
much faster than DOS 3.3. ProDos 
follows the trend by organising its files 
on a hierarchical basis in a tree struc¬ 
ture. I'm still not sure how helpful this 
idea is on a system that can only hold 
around 100k on a disk. It's not as if you 
are going to get lost in a pile of files. 

ProDos comes complete with utilities 
that allow you to convert files from DOS 
3.3 to ProDos and back again, so 
software compatibility atthe operating 
system level should not be too much of 
a problem. The major software com¬ 
patibility problems start when you try 
to run software from one of the 
previous Apple lls on the lie. 

When the Apple lie was released, it 
was about 90 per cent compatible with 
the II Europlus. By the same token the lie 
is about 90 per cent compatible with the 
lie. The problem isthatthellcisnowtwo 
generations away from the original 
Apple II and the further it gets away, the 
more software compatibility becomes 
a problem. 

One of the problems already is that 
the lie has re-defined what used to be 


the upper case inverse character area to 
contain mouse-related characters. This 
means that some programs written for 
the lie could produce some strange 
characters in unexpected places. 

Programs that are known to be 
affected include VisiCalc, Multi plan and 
the PFS family of programs. All three 
companies either offer or will offer 
trade-in schemes where your old disks 
are swapped for new versions which 
will run properly on the lie. Schemes 
vary from company to company, but 
you will probably have to fork out about 
£25 to pay for the change over. So much 
for 'compatibility'. 

If you buy the mouse you also get a 
program called 'Mousepaint'thrown in 
free. This looks very similar to MacPaint 
on the Apple Mac. Before the lie arrived I 
couldn't see how Mousepaint could be 
implemented on the humble 8-bit 
65C02. After all MacPaint runs on a very 
fast Motorola 68000 16/32-bit chip. 

In fact Mousepaint does a creditable 
job of living up to its big brother. 
Although some of the facilities of 
MacPaint are missing, you can still 
draw some very impressive pictures. 
Most of the credit for this must go to Bill 
Budge who wrote the program. Those 
of you who have played the Pinball 
Construction Kit on the Apple II will 
know that Bill Budge is one of the best 
Apple II programmers in the business. 

I'm still not sure how useful all these 
painting programs are. They can be 
very entertaining for a time, but I can't 
see many practical applications for 
them within a business other than for 
just keeping people amused. 

Other software included with the 
review machine included Apple Logo, 
Basic, various utilities and an inte¬ 
grated database, spreadsheet and 
word processor called Appleworks. If 
you want to know more about Apple- 
works, see last month's Checkout on 
page 184. 

Documentation 

All the user documentation is produced 
to a very high standard. The main user 
manual is written in a 'Teach Yourself' 
manner with all the information broken 
down into easy-to-handle, bite-sized 
chunks. Good use is made of colour 


photographs and diagrams and, above 
all, the user manual has a useful index 
in the back. 

The only point that jarred slightly was 
that everywhere I looked on the packag¬ 
ing and the manuals there was a female 
holding a lie with a stupid grin on her 
face. Maybe I'm sceptical, but I can't 
believe anyone would be that pleased 
to see a lie. 

Prices 

1 think the machine is overpriced. The 
basic lie will set you back £925, then you 
have to add a monitor at £140, monitor 
stand at £27, second disk drive at £230 
and mouse at £70. This brings the price 
for a twin disk system to £1300. This is a 
very competitive sector of the business 
market and I don't think Apple is doing 
anyone a favour. 

Conclusion 

I have never been a great fan of the 
Apple II and the new lie does nothing to 
change my mind. If you are an Apple II 
enthusiast or you are already using 
Apple II software, then you should look 
at this machine. However, if you are 
not already tied to the Apple II range, 
you could probably get a better deal 
elsewhere. 

I'm not sure how relevant the 'port¬ 
able'tag isforthe lie. I tried moving the 
main unit, screen, power supply, 
mouse and all the cables across the 
road and ended up dumping them all in 
a cardboard box and carrying that. 
There are better portables around. 

What really worries me is the fact that 
the lie hasn't got any expansion slots. I 
realise that many of the options on the 
previous machine are standard on this 
one, but a great many people use Z80 
cards and the like. If you are one of these 
people, stick with what you've got. 

I think that the lie will do very well in 
the US where the II range is sold as a 
'serious' home machine as well as a 
small business machine. The lie has 
been doing very well recently against 
the IBM PC Junior in the US and I think 
that the lie with its more integrated 
approach will do even better in the 
home market. At the same time it's out 
of its depth as a business machine in 
this country. 


Technical specifications 

CPU 

Rockwell 65C02 CMOS 

RAM 

128k 

ROM 

16k 

Keyboard 

62-key qwerty 

I/O 

Two x RS232, Joystick/Mouse,Disk, PALTelevision. 

Display 

Television,40/80-columnmonitoror80 x 25LCDdisplay 

Languages 

Applesoft Basic, Logo, Pascal 

Operating System 

ProDos, DOS3.3 











NUMBERS 


ree-like structures 

This mo nth Mike M u dge guides yoiu through the ramifications of 

tree-like structures due to Collatz. 


As a student, the famous numerical 
analyst L Collatz asked if the sequence 
defined by: 

a n+1 = a n / 2 when a n is even together 
with a n +i = 3a n + 1 when a n is odd, 
is tree-like apart from the root 4,2,1,. 

By this he meant, starting from an 
arbitrary positive integer a^ and repe¬ 
atedly applying the appropriate formu¬ 
la chosen from the above pair, is there 
always a value of n, which we may 
denote by c(a-i) such that a n = 1? 

For example: \fai = 10, then a 2 x 5, a 3 
= 16,a 4 = 8,a 5 = 4,a 6 = 2,a 7 = 1. Thus we 
write c( 10) = 7. It is readily verified that 
c(152) = 24 also that c(18) = 21. 

D H & E Lehmer together with J L 
Selfridge have answered this in the 
affirmative for 0 less than a , less than 
10 9 while as recently as 1978 Corroda 
Bohm and Giovanna Sontacchi ex¬ 
tended the range of a! up to 7 x 10 11 . 

Now if 3a n + 1 is replaced by 3a n - 1 it 
seems likely that the ppssible trees 
have roots (i,2,.) or (5,14,7,20,i0,.) 
or 

(17,50,25,74,37,110,55,164,82,41,122, 
61,182,91,272,136,68,34,.) 

The generalisation of these two 
problems is due to D C Kay (Pi Mu 
Epsilon Journal, Vol 5, 1972, page 338) 
who defines a sequence thus a n +i = 
a n /p if pis a factor of a n else a n+1 = a n x q 
+ rand asks for what values of p,q and r 
the problem can be completely analy¬ 
sed ? 

Readers are invited to reproduce the 
results given above, and to extend 
them in any natural way. Particular 
interest is focused upon computer 
generated tree-like structures which 
may help to reveal the underlying 
behaviour of these Collatz sequences 
— which it must be emphasised are not 
one-one. In general we cannot retrace 
the history of a sequence asthe inverse 
is often not unique—the tree branches! 



Submissions should include prog¬ 
ram listings, hardware descriptions, 


run time and output; they will be judged 
for accuracy, originality and efficiency 
(not necessarily in that order). A 
prize of £10 will be awarded to the 'best' 
entry received by 1 September 1984. 
Please address entries to Mr MR 
Mudge, 'Square Acre', Stourbridge 
Road, Penn, Nr Wolverhampton, Staffs 
WV4 5NF. 

Please note that submissions can 
only be returned if a suitable stamped 
addressed envelope is provided. Tele¬ 
phone comments, both favourable and 
otherwise, are welcome on (0902) 
892141. 

Review of Numbers Count 
-13- Kaprekar Numbers 

In addition to numerous regular re¬ 
spondents both from the continent and 
the UK one submission introduced a 
new efficiency parameter; being the 
ratio of computer work time to prog¬ 
ramming time and estimated at 112hrs. 

: one evening using Knight's extended 


This month's prizewinner is W J 
Duffin of 14 Orchard Croft, Cottingham, 
North Humberside, HU16 4HG using 
Basic on a BBC Micro 32k, OS 1.20, with 
a Microvitec medium resolution moni¬ 
tor, a Sanyo Slim 3A cassette recorder 
for saving programs and an MCP-40 
printer/plotter or Olympia Compact 2 
electronic typewriter for listing and 
output. 

The exceptions in question A are 
seen to be the trivial case of all digits 
equal; also the case when the fourth 
differs by unity from the other three 
when the first difference is always 999. 

It is hoped that the reproduction of 
Bill Duffin's results to questions B & C, 
together with his closing comments 
upon this problem, will encourage 
other readers to try their hand at 
'Numbers'. 


Due to lack of space , results to 
Question C are printed on page 209. 


Type of 
cycle * 

2 

3 

4 

Value of n 

5 6 

7 

8 9 

CO) 


1 

(954) 

1 

(7641) 


2 

(995544) 

(766431) 


1 

(98754210) 

C(2) 




1 

(95553) 




C(3) 







1 

(88763220) 

C(4) 




2 

(97641) 

(97443) 




C(5> 

1 

(81) 







(C7) 





1 

(875421) 


1 

(87664320) 

C(8) 






1 

(9775431) 


C(14) 







1 

(996654321) 


Question B: tabulated 
results 


495 
6174 
549945 
631764 

For each cycle, one ordered n-digit 97508421 

number within the cycle is given, from Forexample,C(3)forn=8meansthat 
which the others can be generated. many 8-digit numbers eventually yield 
Thus the only self-generating num- one of the differences 86526432, 
bers under this operation, having 9 64308654, 83208762 which regener- 
digits or fewer, would seem to be: ates. 
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Access to full address space. 
Full implementation. 


UNIX 


Idris* Unix version 6 lookalike 
Multi-user, Multi-tasking. 



Up to 6 users and a printer, M68000, 
8 Mhz no wait states, 12,18,40 Mega 
byte disc. Can add another 3 discs 
and a tape streamer. 

Hardware floating point board 
available in the Autumn. 

For the CP/M*enthusiast there is also 
CP/M68-K, with SVS Fortran and SVS 
Pascal. Both compilers can access 
all of memory. 


Call to arrange a demonstration 
and run your benchmarks NOW: 



18 Lea Springs, Fleet, Hants GU13 8AS. 
Telephone: Fleet (02514) 7453. 
Telex: 858893 FLETELG. 


* UNIX IS A TRADEMARK OF BELL TELEPHONE LABORATORIES. 

* IDRIS IS A TRADE MARK OF WHITESMITHS LTD 
* CP/M AND CP/M68-K ARE TRADE MARKS OF DIGITAL RESEARCH 


The NE\N Apple lie 



Full size keyboard but fits in a briefcase 
128k memory Apple / / family compatable 

(Runs most Apple programs) 

Built-in: - 

143k Apple 5*" disk drive and controller 
40/80 column display in upper & lower case 
Modulator for 16 colour graphic display for 
home TV or professional monitor 
Speaker & headphone jack with volume control 
Ports for Serial Printer and Modem 
Second Disk Drive socket 

Weighing in at 7?lbs, the best all-in 
portable yet. For just £849 vat. . . . 

youVe got it in one. 

And you can plug in lots of extras including:- 
2nd Disk Drive, Hard Disk, Network 
Mouse, Joystick & Hand controllers 
Printer, Colour Plotter, Modem 
Professional Monitor 
Rat-screen (available Autumn 841 
Carrying Case, etc, etc 

Supplied only after pre payment Allow ^ 14 days for 
delivery anti cheque clearance Suh/ect to availability 
Delivery & Insurance d required iUK only) C11 t~VA Tl 
iTotal delivered price Including VAT (989) 


Come along for a 
demonstration 


Vega 


Computers 
10 Essex House George Street 
Croydon CRO 1 PH 
Tel: 01 -656 8431,01 -680 4484 
Telex 943763 


DUCKWORTH 
HOME COMPUTING 

All books written by Peter Gerrard, former editor of Commodore 
Computing International, author of two top-selling adventure 
games for the Commodore 64, or by Kevin Bergin. Both are regular 
contributors to Personal Computer News, Which Micro? and 
Software Review and Popular Computing Weekly. 

EXPLORING ADVENTURES ON THE ORIC 48K 
by Peter Gerrard 

This is a complete look at the fabulous world of Adventure Games 
for the Oric Computer. Starting with an introduction to adventures, 
and their early history, it takes you gently through the basic 
programming necessary on the Oric before you can start writing 
your own games. 

Inputting information, room mapping, movement, vocabulary - 
everything required to write an adventure game is explored in 
detail. There follow a number of adventure scenarios, just to get 
you started, and finally three complete listings written specially for 
the Oric, which will send you off into wonderful worlds where 
almost anything can happen. 

The three games listed in this book are available on one cassette. 
£6.95 

Other titles in the series include Sprites & Sound on the 64, 12 
Simple Electronic Projects for the VIC, Will You Still Love Me 
When I’m 64, Advanced Basic & Machine Code Programming on 
the VIC, Advanced Basic & Machine Code Programming on the 
64, as well as Pocket Handbooks for the VIC, 64, Dragon, Spectrum 
and BBC Model B. 

Write in for a descriptive leaflet (with details of cassettes). 



DUCKWORTH 

The Old Piano Factory, 43 Gloucester Crescent, London NW1 7DY 
Tel: 01-485 3484 
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SUBSET 


This is yourchance to hel£ builcba Ijbrajyofgenerabpurpqse 

routines , documerrtedto Uiestandards^evelope^byAlan 

Tbotill^nd^avid^army}^ tjiisseries. The documentation 

enables you to use tjie routines, even i fyoij don't understand 

tjie code. Yotj cem contribute a Datasheet improve ordevelop 

one a I re a d yjprinte^qrtranslatetfT^^ fagood 

ideajromone^rocessorto^nother. PCW wijlpayforthose 

cqntnbi^qnsJh^t^ c lTieve^tasheetstatus. Contributions (for 

any^fthe^opjjJar^rocessorslsIiqLild^e^enttoSubSetPC^ 62 

Oxfor^StreetLqndon W1A2HG. 


Intelligent block 
moves 

Martin Ford's intelligent data 
blocktransfer routine for the 
6502, BLKMV (PCW, February), 
resulted in a fairly hefty 
responsefrom readers. At 112 
bytes, it certainly isn't the most 
economical 6502 solution and 
several shorterversionsforthe 
6502 have been submitted, 
along with routinesfortheZ80 
and6809,todothesamejob. 

First(Datasheet 1 ),aZ80 
equivalent to BLKMV from Kim 


location as the source and 
exists immediately if it is. This 
is a feature not included in the 
6809and improved (shorter) 
6502 versions. Though a 
byte-miser by nature, I think it 
worth a coupleof extra bytes or 
so to account for any error 
conditions and eliminate as 
much unnecessary processing 
aspossible. 

Nowan improvementtothe 
6502 routine (Datasheet 2). 
IBT65from Alex Selby knocks 
29 bytes off BLKMV. Alex also 
sent a similar routine at 81 
byteswhichtransfers'n +1' 
data bytes—one more than 


Datasheet1 


= IBTZB - Intelligent Block Transfer for the Z80. 

/ CLASS: 2 (flags corrupted). 

/ TIME CRITICAL?: No. 

/ DESCRIPTION: Overwrite-proof data block transfer. 


ACTION: IF destination <> source THEN 

IF destination < source THEN 

transfer from 1st byte upwards. 

ELSE transfer from last byte downwards. 
ELSE no transfer effected. 

SUBr DEPENDENCE: None. 

INTERFACES: Source & destination RAM. 

INPUT: HL = source 1st byte. 

DE = destination 1st byte. 

BC = byte length of data block. 

OUTPUT: Block at destination. 

F BC DE HL changed. 

REGs USED: BC DE HL 
STACK USE: 0. 

LENGTH: 19. 



= ^ n ll r r 0 TWFNJ 0 v i f immorliafnlw 



IBTZB OR 

A 

‘ 1 ’ - ” " * * .p 

;clear carry for SBC and test 

B7 


SBC 

HL, DE 

{for source <, =, >, destination 

ED 

52 

ADD 

HL, DE 

{restoring source with no flag 

19 


RET 

z 

{change. Exit if same place. 

C8 


; . . . .ELSE IF 

source 

> dest THEN move from 1st byte.... 



JR 

C,BACK 

{skip if dest above source. 

38 

03 

LDIR 


{source above dest so move from 

ED 

B0 

RET 


;lst byte to last and exit. 

C9 


f 

; .... ELSE move from 

last byte. 



BACK ADD 

HL, BC 

{move source pointer to last 

09 


DEC 

HL 

;byte in block, and 

2B 


EX 

DE, HL 

{also move destination pointer 

EB 


ADD 

HL, BC 

{to last byte in dest block by 

09 


DEC 

HL 

{adding byte length then dec'ing 

2B 


EX 

DE, HL 

;to point back to last byte. 

EB 


LDDR 


;now move from last byte to 1st 

ED 

BS 

RET 


;and exit. 

C9 



Michelson, a systems analyst 
of Copenhagen, who extracted 
itfrom histestmonitor. 

IBTZ8,likeBLKMV,checks 
for the destination of the 
transfer being at the same 


the number input in M4and 
M5.Thisisa problem 
commonly encountered in 
6502 code when using index 
registers which can address 
the'zeroth'byteasthefirst. 


IBT65solvesthe problem by 
incrementing the index 
register after transfer for the 
forward move and 
decrementing beforetransfer 
forthe backward move. In each 
casethebyteat'base + n' is 
disregarded. As the index 
registers of the 6502 are only 
8-bit, data is moved in 256-byte 
blocks. This requires 
manipulation only of the high 
byteofthe base address. 

Post-incrementing and 


pre-decrementing is 
automatic in the 6809 version, 
IBT68(Datasheet3),from Bob 
Kellockof Richmond. IBT68 
differs from the Z80 and 6502 
versions in requiring the end 
address of the source block to 
be input instead of the block 
byte length. If you preferto 
input length rather than end 
address in register D then the 
five instructions at label 
DOWN should be replaced by 
LEAX D,X and LE AY D,Y. This 


Datasheet 2 




. s 

IBT65 - Intelligent Block Transfer for the 6502. 



; / 

CLASS: 2 (Page Zero changed, direct memory reference). 

; / 

TIME CRITICAL?: No. 



; / 

DESCRIPTION: Overwr 1 te-proof data block transfer 



5 / 

ACTION: IF destination < source THEN 



5 / 

transfer from 1st byte upwards. 



; / 

ELSE transfer from last byte downwards. 



; / 

SUBr DEPENDENCE: None. 



; / 

INTERFACES: Source 

& destination RAM. 



5 / 

INPUT: M0,1 = source 1st byte. 



; / 

M2,3 = destination 1st byte. 



; / 

M4,5 = byte length of data block. 



5 / 

OUTPUT: Block at destination. 



; / 

Ml and M3 

corrupted . 



; / 

; / 

REGs USED: M0 to M! 
STACK USE: 4. 

5 



; / 

; / 

LENGTH: 83. 
PROCESSOR: 6502. 




IBT65 PHP 

save registers 

08 



PHA 

on stack 

48 



TX A 


8 A 



PHA 


48 



TYA 


98 



PHA 

and 

48 



CLD 

ensure binary arithmetic. 

D 8 



LDX M5 

get byte length hi-byte 
for 256-byte block count. 

A6 

ZZ 

! • 

...test relative positions of source and destination. 



SEC j 

; no borrow going into 

38 



LDA M0 j 

isource - destination 

A5 

ZZ 


SBC M2 { 

; comparison . 

E 5 

ll 


LDA Ml : 


A 5 

ll 


SBC M3 : 

Iif source below dest 

E5 

ll 


BCC RVRS ; 

{then move from end down. 

9 0 

18 

5 

...initialise index 

and count for 1st to last byte me 

ive. 


LDY £0 | 

1 index from lowest byte. 

A0 

00 


IN X j 

icorrect for DEC end check. 

E8 


1 * 

...1st to 1ast byte 

move in 256-byte blocks. 



FWDLP CPV M4 j 

{test possible end of 

C4 

ll 


BNE FWDTFR ; 

{block, skip if not there. 

DO 

03 


DEX i 

{else dec length hi-byte 

CA 



BEQ EXIT | 

1 and end if block end. 

F0 

2E 

FWDTFR LDA (M0) ,Y : 

iget source byte into 

B 1 

ll 


STA (M2),Y i 

{destination and move index 

91 

ll 


INY ; 

I to next byte , 1ooping till 

C8 



BNE FWDLP j 

{end of 256-byte index 

DO 

F2 


INC Ml s 

{then inc base hi-bytes 

E6 

ZZ 


INC M3 ; 

{for next 256-byte block 

E 6 

ZZ 
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JMP FWDLP 


;and repeat. 


4C YY YY 


....note that carry Mag is clear on branch to RVRS. 


5 ....move 

base 

addresses to last page of 

bl oc!< 

and 

{....initialise in 

dex and count for last to 1 st byte move. 

RVRS LDY 

M4 

{index from highest byte. 

A4 

ZZ 

TXA 


;add hi-byte of byte length 

8 A 


ADC 

Ml 

;to source and destination 

65 

ZZ 

STA 

Ml 

{base addresses so they 

85 

ZZ 

TXA 


{index the highest page of 

8 A 


CLC 


;the data blocks. 

18 


ADC 

M3 

5 

65 

ZZ 

STA 

M3 

5 

85 

ZZ 

I NX 


{correct for DEC end check. 

E 8 


}.. ..last to 1 st b 

yte move in 256-byte blocks. 



RVRSLP TYA 


{test for end of index 

98 


BEQ 

HIDEC 

{256-byte block, skip if so. 

F0 

08 

RVTFR DEY 


jpre-dec index and move one 

88 


LDA 

(M0) , Y 

{byte from source to 

Bl 

ZZ 

STA 

(M2) , Y 

{destination and 

91 

ZZ 

JMP 

RVRSLF 

* {repeat till 1 st byte done. 

4C 

YY YY 

HIDEC DEC 

Ml 

;end of 256-byte block so 

C 6 

ZZ 

DEC 

M3 

{dec base address hi-bytes to 

C 6 

ZZ 

DEX 


{index next lower block and 

CA 


BNE 

RVTFR 

{repeat if count not done. 

DO 

FI 

» 

{....transfer effe 

*cted, restore and return. 



EXIT PLA 


{restore registers 

68 


TAY 


{from stack 

A 8 


PLA 


{ 

68 


TAX 


1 

AA 


PLA 


; 

68 


PLP 


1 

28 


RTS 


;and exit. 

60 



makestheroutineseven bytes 
shorter. 

Atthe cost of three extra 
bytes of stack use to 
accommodatetheUand DP 
registers, Bob hasachieved a 
two bytesaving bythetrickof 
usingtheRTI (Returnfrom 
Interrupt) instructionforexit. 
Thisrestoresall registers— 
butonly if the Entire flag (bit 7 
of the Condition Codes 


register) issetbeforetheCCR is 
pushed. Otherwise only the 
CCRand PC are pulled. 

As it stands, IBT68 can only 
beusedwhentheEflag is 
knownto beset. 

Insertingthe instruction 
ORCC£%10000000 atthe start 
of IBT68 to eliminate the risk of 
stacking errors adds backthe 
two saved bytes. 


Datasheet3 


}* IBT68 - Intelligent Block Transfer for the 6809. 

{/ CLASS: 1. 

}/ TIME CRITICAL?: No. 

{/ DESCRIPTION: Overwrite-proof data block transfer. 

{/ ACTION: IF destination < source THEN 
/ transfer from 1 st byte upwards. 

/ ELSE transfer from last byte downwards. 

/ SUBr DEPENDENCE: None. 

/ INTERFACES: Source St destination RAM. 

/ INPUT: X * source 1st byte. 

/ D = source top byte. 

/ Y * destination 1st byte. 

/ X * D and X = Y are valid input parameters. 

/ E (Entire) flag must be set. 

/ OUTPUT: Block at destination. 

5 / All register contents as at input. 

;/ REGs USED: X D Y 
i/ STACK USE: 10. 

5 / LENGTH: 35. 

;/ PROCESSOR: 6809. 
i 

{....save all registers to use byte-saving RTI 
IBT 68 PSHS U,Y,X,DP,D,CC {instruction on exit. 


34 7F 


{....test relative positions of source and destination. 


CMPX 

6 , S 

;if source less than dest 

AC 

66 

BL0 

DOWN 

{then move from end down. 

25 

09 

1 

;....source 

above 

dest so move from 1 st byte to last 



UP LDA 

, x + 

{get source byte, inc point, 

A 6 

80 

STA 


{to dest, inc point, 

A7 

AO 

CMPX 

1,S 

{looping till source point 

AC 

61 

BLS 

UP 

{gone past source end byte. 

23 

F 8 

RTI 


{then exit restore all regs. 

3B 


! 

5 ....source 

below 

dest so index block tops. 



DOWN ADDD 

£1 

{inc source top for auto dec 

C3 

00 01 

TFR 

D,X 

;X indexes source top + 1 

IF 

01 

SUBD 

4, S 

;sub source start for block 

A3 

64 

ADDD 

6 , S 

{length & add to dest start 

E3 

66 

TFR 

D,Y 

;for Y index to dest top +1. 

IF 

02 


;....and move from last byte to 1 st by auto-decrement. 


D0WNLP LDA 

,-X 

{dec point, get source byte, 

A 6 

82 

STA 

,-Y 

;dec point, to destination, 

A7 

A 2 

CMPX 

4, S 

{looping till source point 

AC 

64 

BHI 

D0WNLP 

;at source 1 st byte. 

22 

F 8 

RTI 


{then exit restore all regs. 

3B 



Repetitive speed 

QUKFLL(Datasheet4)from R 
EastoofReigate demonstrates 
that programming for speed 
often means ignoring some of 
the more powerful Z80 
instructions. Filling a blockof 
RAM with a single character is 
usually done by storing that 
character in one location and 
then using one of the block 
transferinstructionstocopy it 
repeatedly into subsequent 
locations. 


Every iteration of LDIR or 
LDDRtakes21 TimeStatesfor 
each bytefilled againstthe 
very low6.3cycles per byte of 
themethod used inQUKFLL. 
With the loop section extended 
to provide a complete screen 
lineclearorfill,say,at32 
characters (16 PUSHes), the 
timeperbyte reducestoless 
than 6Time States. 

According to R Easto, 
QUKFLLcan clear the 
Spectrum screen in 1/80 of a 
secondcomparedto 1/25 
second using LDIR. 
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* QUKFLL- Rapid store single character to 16-byte blocks. 

/ CLASS: 2 (Not interruptible, direct memory reference, 

/ registers corrupted). 

/ TIME CRITICAL?: No, but written for speed. 

/ DESCRIPTION: Stores a single character in an input count 
/ of 16-byte blocks of contiguous memory. 

/ ACTION: Save Stack Pointer to temporary RAM store 

/ Load Stack Pointer with destination end address 

/ For count: Push character to 16 bytes 

/ Restore Stack Pointer and exit. 

/ SUBr DEPENDENCE: None. 

/ INTERFACES: Destination RAM and 2 bytes temporary store. 
/ INPUT: A = character to be stored. 

/ B * count of 16-byte blocks. 

/ HL * address of destination end ♦ 1. 

/ OUTPUT: Destination filled with character. 

/ H » L * A. B = 0. 

/ REGs USED: AF B HL 

/ STACK USE: 0. 

/ LENGTH: 22. 

/ TIME STATES: 101 * block count ♦ 59 
/ (approximately 6.3 cycles per byte). 

/ PROCESSOR: 280. 


SPARE DEFS 2 


{assign temp SP store. 


QUKFLL LD 

(SPARE),SP 

{save SP in temp for use 

ED 

73 

YY 

YY 

LD 

SP, HL 

{indexing destination. 

F9 




LD 

H, A 

{move char to H fc L for 

67 




LD 

L, A 

; 2 -byte pushes. 

6 F 




1 

{....loop for block count, pushing 16 chars each 

1 oop. 



PUSHLP PUSH 

HL 

; (this section could 

E5 




PUSH 

HL 

;be extended to provide 

E5 




PUSH 

HL 

;a complete screen line 

E5 




PUSH 

HL 

{push in each iteration 

E 5 




PUSH 

HL 

{making B the count of 

E5 




PUSH 

HL 

;no. of screen lines 

E5 




PUSH 

HL 

;to be cleared/fi 11 ed 

E5 




PUSH 

HL 

{from bottom up). 

E5 




DJNZ 

PUSHLP 

{loop for each block. 

10 

F 6 



» 

{....recover Stack Pointer from temp store. 





LD 

SP, (SPARE) 

{get correct stack and 

ED 

7B 

YY 

YY 

RET 


;exit. 

C9 





zso 

Conditional 

Restart 

Peter Mortimore of Plumstead, 
London makesan interesting 
point. Didyou knowthatyour 
Z80hasaconditional RST38H 
facility? The machinecodefor 
RST38H is FF, which has the 
valueminusone. Ifyoujump 
onzero,notzero,thecarryor 
no carry by minus one,you will 


jumpbacktoexecutetheFFor 
RST38H. Inotherwords: 
20FFie.JR NZ,-1 = RST 
NZ,38H 

28FFie. JR Z,-1 = RSTZ,38H 
30FFie.JR NC,-1 = RST 
NC 38H 

38FFie. JRC,-1 = RSTC,38H 


Contributors 

Will all readers who have had 
Z80 or6502code published in 
SubSet between September 
1980and February 1984please 
contact me, Dave Barrow; c/o 
PCW. 
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Thecftancesofanyf/7/ngcorn/ngfrom/Warsaream/7//onfoone . . .butshlhthey 

come/Jony]^playjlRich^ the forces of good, 

has a rough tjmeatsea andgets involved^ with gangsters , as hecombats tjiis 

month 'sselectiori ofgames forthe Spectrum andCommodorv 64. 



The War of the Worlds 

Computer: 48k Spectrum 
Supplier: CRL 
Price: £7.95 

If you've ever wanted to be Richard 
Burton, this is the game for you. It's the 
video game version of the best¬ 
selling album by Jeff Wayne, and 
you take Mr Burton's part as the 
journalist. 

It's definitely not a zap-em game, as 
your sole objective is to survive the 
Martian invasion. You must arrive at 
the Martian encampment at the right 



Lords of Midnight 

Computer: 48k Spectrum 
Supplier: Beyond Software 
Price: £9.95 

Your job is to mobilise the forces of 
good in their nightmare struggle with 
the evil minions of the Witchking of 
Doomdark. You start the game control I- 
ing the four main characters of good — 



time having survived hunger, thirst, 
depression, panic-stricken crowds, the 
dreaded red weed and, of course, the 
Martians. They are encased in their 
giant fighting machines and are armed 
with deadly heat rays. Should you meet 
one, the correct response is run away— 
save the heroics for another game. 

It's almost impossible to categorise 
this game, as it requires the mapping 
skills of an adventurerandthe reactions 
of an alien zapper, topped up with a 
liberal helping of strategy. 

If you get hopelessly stuck the 
records may be of some use, although 
they're not essential. I found a map of 



Luxorthe Moonprince, Morkin, Corleth 
the Fey and Rorthron the Wise. Your 
first task is to send them out into the 
land of Midnightto recruit others to the 
cause, otherwise evil will win the day. 

The game is played through a num¬ 
ber of turns, or days, in which you 
attempt to either destroy the forces of 
evil on the battlefield, or send Morkin 
on his solo quest to destroy the 
Witchking's ice crown. In essence it 



southern England vital since as I hail 
from northern climes, names like 
Chobham and Woking were as alien to 
me as the Martians. 

This game can'tfail to be a winner as 
itdraws heavily from the album. It uses 
the same text and illustrations, and 
even the music is recognisable, which 
is quite a feat considering the Spec- 
trum's limitations in this area._ 

Presentation: Good 

Use of graphics: Great fighting 

machines 

Addictive quality: Good 

Valuefor money: The record's cheaper, 

but it's still worth it 


consists of two separate games, and 
you can concentrate on one aspect 
without losing any enjoyment. 

I have no doubt that the game is 
considerably enhanced by superb 
packaging. Not only do you get a 
keyboard overlay, but also a 32-page 
instruction book which includes a 
fantasy story to set the scene for the 
game. There's also a map of Midnight 
printed on the back of the booklet for 
reference during play. 

The game plays very well and fea¬ 
tures some novel touches, the main one 
being that you can select any of your 
controlled characters and see, out of 
their eyes, the view of the area they are 
currently in. You can also display their 
thoughts and determine their state of 
health and mind — this is important, as 
a tired or nervous character may let you 
down at a crucial moment. 

I would describe it as a computerised 
fantasy wargame, while Beyond calls it 
an epic, and I think we mean the same 
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thing. 

To be successful, you'll need a 
delicate sense of strategy and a cool 
nerve. My best chance of success was 
spoilt by the untimely arrival of a 
bloodthirsty business computing edi¬ 


tor who was advocating the big gang 
theory. I accumulated all my forces and 
sent them into battle — a fatal mistake. 

The Lords of Midnight is apparently 
the first in a trilogy of epics, and I look 
forward to the others. 


Presentation: Epic 

Use of graphics: Excellent use of 

landscaping 

Addictive quality : Good 

Value for money: Superb 



Mugsy 


Computer: 48k Spectrum 
Supplier: Melbourne House 
Price: £6.95 

OK, listen up. It's easy being da boss in 
Mugsy, yeah. All you gotta do is lean on 
da clients and getta da dough, but 
remember to keep some to kick back to 



da kops. If you're wise you'll give some 
to da boys to keep them happy, or 
they'll send a man from Detroit round to 
see ya. 

That's basically all there is to Mugsy, 
but when you're trying to stay alive it 
doesn't seem that simple. It falls 
squarely into the 'dictator' style of 
games, in which you make decisions in 
order to postpone your demise for as 


long as possible, the decision-making 
process being punctuated by superb 
comic-style graphics. In addition, at the 
end of each year you're treated to one of 
two animated sequences which will 
have you aghast when you first see 
them, but they soon wear thin until all 
you want to do is get on with the game. 

It's a test of su rvival as you try to steer 
your gang of hoods to the top. Along the 
way you'll face many hazards including 
rival gangs, greedy cops, and the man 
from Detroit. He'sthe hitman employed 
by your own boys to rub you out; 
ifyou meethim,thegameswitchestoa 
shoot-out in a bar where you fight for 
your life. Success means that you 
survived another year. 

Presentation: OK 
Use of graphics: Superb 
Addictive quality: Better than a con¬ 
crete overcoat 

Value for money: Get it or else 



Worse Things Happen 
at Sea 

Computer: 48k Spectrum 
Supplier: Silversoft 
Price: £5.95 


It's tough being a robot. It's even 
tougher when you're a robot on a 
sinking ship, especially when it's your 
jobto patch upthe holes in the hull and 
pump out the water. To make matters 
worse, your human masters don't 
realise that water drains your power 
and you have to keep going back to the 
recharge chamber. All they're con¬ 
cerned about is loss of the cargo due to 
water damage, so you try your best to 
keeptheshipafloatuntilyou reach port. 

If you're successful, your reward is 
another trip, but this time you have to 
keep the ship on course too. Later, 
you'll also have to collect oil to keep the 
engine cool, but then again it's tough 
being a robot. The next time you hear 
someonesay that worsethings happen 
at sea, you'll know what they mean. 

The screen display is impressive and 


the moving graphics are smooth 
enough to be believable. There's a lot of 
information displayed on the screen so 
it's advisable to keep an eye on the 
gauges, which feature robot power, 
water level, and distance from the port. 
A particularly important display is a 
diagram of the ship's compartments, 
showing the ones that are currently 
flooded. 

It's a well-balanced game which is 
enjoyable to play, except ifyou happen 
to be a robot. 


Presentation: Pre-production copy: no 
packaging 

Use of graphics: Well-oiled 
Addictive quality: You'll have that 
sinking feeling 
Value for money: Good 
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Sheep in Space 

Computer: Commodore 64 + joystick 
Supplier: Llamasoft 
Price: £7.95 


Many years have passed since the 
Attack of the Mutant Camels, and the 


humans have settled in strange mod¬ 
ules which orbit Sothis B (strange due 
to earth-like surfaces on the floor and 
ceiling). 

They have settled into a life of rearing 
sheep, only to cut the poor things into 
little pieces before eating them. Fortu¬ 
nately, this peaceful existence is short¬ 
lived, otherwise it would be a very 
boring game. The Zzyaxians are attack¬ 
ing the modules with droids, with the 
intention of blowing them apart. 

The erstwhile camels have taken the 
hump and spend the game standing 
around on the planet, so the humans 
turn to ovine intervention: they geneti¬ 
cally mutate some of the sheep that 
they haven't cut up and send them into 
battle. Your job is to control these space 
sheepoids and once again defend the 
human race from a myriad collection of 
monsters. 


All this fighting makes the sheep 
hungry, so you should watch the 
'stomach status' and be prepared to 
land should you get too peckish. 

Sheep in Space is written by Jeff 
Minter and carries all his trademarks, 
which are excellent use of sprite 
graphics, superb sound (this time 
pinched from Bach or should it be 
Baa-ch), and a doubt in my mind 
whether its appeal will last. However, it 
should provide enough enjoyment in 
its first few playings to make this 
unimportant. I felt that I should warn 
you as I didn't want to pull the wool over 
your eyes. 

Presentation: Good 

Use of graphics. Minter magic 

Addictive quality: Not for the 

sheepish 

Value for money: Ewe'll love it 
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Our monthly pot-pourri of hardware and 
software tips forthe popular micros. If you have 
a favourite tip to pass on, send it to TJ's 
Workshop, PCW, 62 Oxford Street, London Wl. 
Please keep your contributions concise. We will pay £5-£30forany tips we publish. PCW can 
accept no responsibility for damage caused by using these tips, and readers should be 
advised that any hardware modifications may render the maker's guarantee invalid. 


Commodore 64 
paging 

BBC Micro (and Electron) 
users are probably well 
aware of the use of the 
'PAGE' command to allow 
more than one program to 
be stored in memory at one 
time. This very useful facility 
can be easily implemented 
on the Commodore 64. 

The Commodore 64 has a 
system variable which 
stores the start of a Basic 
program. This is located at 
addresses 43 (low byte) and 
44 (high byte). 

Separate programs can be 
stored in different places in 
memory, simply by altering 
these memory locations to 
the relevant addresses. 

Basic programs on the 64 
are normally stored at 
address 2049 (location 44 
set at 8 and location 43 set at 
1). To store another 
program at another location 

Expanding 
Sinclair Basic 

Spectrum owners who have 
bought the ZX Interface 1 for 
their machines are probably 
aware that as well as 
providing Microdrive, 

RS232 and network 
interfaces, it also allows the 
user to expand Sinclair 
Basic by writing new 
commands which are called 
by a user-defined keyword, 
ratherthanbythe 
cumbersome PRINT USR 
function. 

The following machine 
code program, which 
provides a command that 
lists all the variables being 
used by a Basic program, 
exploits this feature. 

The command is called by 
typing *VLIST, which will 


in memory, set location 43 
to 0 and 44 to the high byte 
of the address you wish 
your program to start at 
(high byte is the address 
divided by 256). Before 
entering the program type 
NEW, and the memory area 
you have chosen will be set 
up. 

To retrieve the old 
program set at another 
memory location, set 
locations 44 and 43 to the 
address wherethe program 
is stored. For exam pie, enter: 
enter: 

10 PRINT "PROGRAM 1" 
and type POKE 44,100:POKE 
43,0:NEW. 

Now enter; 

10 PRINT "PROGRAM 2". 
Program 1 can be retrieved 
by: 

POKE 44,8:POKE 43,1 
(normal program area) 
and program 2 by: 

POKE 44,100:POKE 43,0 
(new program area). 

CJ Hinton 


list the variables on the 
screen, or by typing 
*VLIST#n, which will list the 
variables to output device n. 
The variables are listed in 
the order they appear in 
memory, the contents of 
simple strings and simple 
variables being printed out 
with their names. 

The program was 
compiled on Sinclair's Zeus 
assembler. The resulting 
machine code is 540 bytes 
longandisposition- 
dependent,butthe 
following loader program 
will write the machine code 
to any given address. 

The loader is used as 
follows. When asked for an 
ORIGIN, enter the address 
that the machine code is to 
be copied to. The loader will 
then alter the machine code 
to run at the ORIGIN address 


that was specified. 

When the program ends, 
save the machine code as 
indicated. 

To use the program, first 
make sure that one of the 
new ROM commands has 
been used, for example, 
CLOSE#0. Next, POKE the 
new system variable 
VECTOR (addresses 23735 
to 23736) with the ORIGIN of 
the machine code. 

Example 

POKE 

23735,ORIGIN-256*INT 

(ORIGIN/256) 

POKE 23736,INT 
(ORIGIN/256) 

The program as it stands 
will only run on a Spectrum 


with an Interface 1 fitted. 
Assembler programmers 
should be able to convert 
the program to run on an 
unexpanded Spectrum as 
follows: 

Ignore lines 0 to 710. 
Change all the 'restarts' 
followed by 'defined bytes' 
to calls. 

Example 
RST#10 
DEFW#2DE3 
is changed to 
CALL #2DE3. 

Change JP #05C1s to RETs. 


Andrew Pagin 


,BD LET ORIGIN-AD 


ia>ec* MACHINE CODE LORDER 

13 INPUT -ORIGIN BOORESS 
29 RESTORE K00 
39 FOR N-flD TO BO*340 
60 REBD V 

79 POKE N.V 

98 KtXT N 

99 RESTORE 1999 

199 FOR W-AD TO BD+13 

119 READ B 

129 LET A-A+AD 

139 READ V 

149 LET VV+BO 

139 POKE A,V-236*INT (V/236 ) 

1C9 POKE (A+D.INT (V/236) 

179 1*XT N 

189 PRINT "SAVE CODE "jORIGIN,",”>540 
199 GO TO 10999 

1999 DATfi 127.203,133,240,143,277,131,434,139,366,167,319,177,193,217,332,239, 
313.397,332,433,332-468-313,482,313,496,313 

1199 DATA 234,92,194,240,1,213,32,0,246,32,234,118,32,244,213,32,0,246,32-234,10 
8.32,233.213,32,0,246,32,234,103,32,226,213,32. 9 ,246 32 234,113,32,217,213.32.0, 
246,32,234,116,32,208. 

1110 DATA 213,32,0,234,13,40,28,213.24.0•234.58 40.21 215,24 0 234,33,32,187,213 
,32,0,213,130,28,203,183,3,213,213,43,24,3,203,183,3,62,2,213,1,22,237,73.73,92, 
237.67,176, 

1129 DATA 92,237,73,176,92,237,91,89,92,27.120 186,32,3,121 187,202,193,3,10,230 
,224,87,122,234,96,204,231,117,40.226.122-234 160 204 32,118 40 219,122,234,128. 
294,69,118,40,210,122,234,224, 

1139 DATA 204,226,118,40,202,122,234,64,204,138,113,40,194,122,234,192,204,111,1 
18,40,186,62,13,213,16,0,17,241,117,1,10 0,213.60,32 62,13,213,16,0.193,193,3,68 
,63.84,63,32,69,82. 

1140 DATA 82,79,82.62,13-213,16-0,237,73,176•92 10 215,16.0 17,68,119.1,3,0.213, 
60,32,42,176,92,33,203,31,119,213,227,43,62,0,234,0.201,62,13-213 16 0 237,73,17 
6,92,10. 

1130 DATA 214,64,213,16,0,3,10,203.127,32,3,213,16,0,24,243,203 191.213,16 - 0,237 
,67,176,92,24.193.62.13,213.16.0.237.73 17692.10,214.32,213 16.062.40,213.16,0 
,62,41,213, 

1160 DATA 16-0,42,176,92,33,78,35,70,33,9,34,176,92,62,0,234-0 201.62.13.215,16 
0.237,73,176,92,10,214.96,213,16,0,62,36,213,16,0,62,40,213 16 0.62,41,213,160 
42, 

1170 DATA 176-92.35,78.33.70.35-9-34.176,92 62,0.234 0 201-62-13 215.16.0 237-75 
-176,92,10,198,32,215,16 0,62,36,213 16,0 17 68 119,1.4 0 213 60 32 237.91 176.9 
2.19. 

1180 DATA 19,19,42,176 92 35.78,35-70.215,60,32,62,34,215,16,0,42 176,92 33.78.3 
5.70,35.9,34.176-92.62 Ci 254 0 201 62 13 213 16 0 62 235 213• 16.8,237.75 1 76 9? 
10.214 

1190 DATA 128,215,16,0,17,68.119,1,3,0,213,60,32,42,176,92.33.205 31■11R .1- . 27 
•45.62 204 215 16.0,42 176•92.203,31,110.213,227,43.62.203•215.16 0 42 176 92 20 
3.51 119.215,227. 


1200 DATA 4=: tj 176.92.35.35. 
5.70.35.34 176.92 215.178.42 


J (C) 1MQ. - ANDREW PAGIN 


00060 0RG 3MN 
08079 ENT 


5 94.176 ft ;,«,4 0.201.126 . 35 94.35.86,33.78. 

:01,32•61,32 34.0.0.8.0-A.A.A.A-A.0,0,0.A.A 


wmw jcrwcx line untix 
0O100 >(should k» Svliat or) 
00110 j(*v\lat0n ) 

0O120 , 

00130 CP #9CiI* flrot character 
0O140 >an -S" ? If not 

00130 J than run now rom 

00160 jarror routine. 
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0O170 ERR JP HZ. #01F0 

01640 

LD DEstO .Print 

0O180 RST #10 i Get ntxt 

01650 

LD BC•1 

0 .strin9 

00190 DEFW #?0 it Mkt 

01660 

RST #10 

i stored at 

00200 OR #70 i lower cut 

01670 

DEFW #2 

03C•itO 

00210 CP -v ;It It •v M ? 

01680 

LD A.13 

•Print 

00220 JR HZ.ERR 'no. 

01690 

RST #10 

• chr *( 13). 

00230 ROT 010 'If wes *et 

01700 

DEFW #0010 

00240 DEFW UO 'next,make 

01710 

JP #05C1 .end. 

00250 OR *20 'lower cam 

01720 

st0 DEFM DATA ERROR 

00260 CP -l lit It -l"? 

01730 



00270 JR HZ,ERR 'No. 

01740 

• Routine for j i able 

00200 RST #10 'If yes 9et 

01750 

'With ? one 

letter name 

00290 DEFW 020 'next,make 

01760 



0O3O0 OR #28 'lower cam 

01770 

olv LD A -13 

! .Print 

00310 CP “I 'It It "1"? 

01780 

RST #10 -chr* 1 

08320 JR NZ ERR 'No. 

01790 

DEFW #0010 

00330 RST #10 'If yes 9et 

01800 

LD BC • 1 

wsP 'Get 

00340 DEFW #29 'next,make 

01810 


•variable s 

00350 OR #20 'lower citt 

01820 

LD fl,< BC > n?me. 

00.360 CP "t lit It "t-T 

01330 

RST #1C .Print 

00370 JR HZ,ERR 'No. 

01040 

DEFW #0010'name. 

00380 RST 010 'If VII 9et 

01850 

Pvl LD DE.st2 Print 

00390 DEFW #20 'next,make 

01860 

LD BC ■ 3 • str l ns 

00400 OR #20 'lower case 

01870 

RST #10 .-tored »♦ 

00410 CP "t lit It "t"? 

01880 

DEFW #203Cst2 

00420 JR NZ.ERR 'No. 

01890 

LD HL•< 

wsp > get 

00430 RST #10 .If ye* 9et 

01900 

INC HL 

■address of 

00440 DEFW #20 'n*xt.It It 

01910 


• variable s 

00450 CP 13 'chr*<13) ? 

01920 


'3 byte 

00460 JR Z.ckd iIf yes 

01930 


'value 

00478 RST 010 i9oto ckd 

01940 

CALL stv .sosub atv. 

00480 DEFW 00018< 

01950 

RST #10 'Print 

00490 CP "■ lit It "'"7 

01960 

DEFW #2DE3 value on 

00500 JR Z.ckd ilf m 

01970 


.toP of 

00510 RST 010 iSoto ckd 

01980 


calculator 

00520 DEFW #0010' 

01990 


'stack. 

00530 CP "• lit It "i"7 

02000 

LD A,0 

'Set zero 

00040 JR NZ.ERR 'Ho.error. 

02010 

CP 0 

,fU9, 

00050 R0T #19 ilf m.Nt 

02020 

RET 

'return. 

00560 DEFW #0020 nxxt, 

02030 



00570 R8T #10 'eviluate 

02040 

.Routine for a variable 

00580 DEFW #lCR2iAt number. 

02050 

'with a multi letter name 

00590 CALL #0007iEnd of 

02060 



00600 'Statement? 

02070 

mlv LD fl,13 .Print 

00610 . 

02080 

RST #10 ,chr*<13). 

00620 .The rest of the #ro#ram 

02090 

DEFW #0010 

08630 .It only uorO durlnt run 

02100 

LD BC,(wsP )'Get and 

00640 'time. 

02110 

LD A,(BC)'Print fir*t 

00650 . 

02120 

SUB 64 

'byte of 

00660 R8T #10 'Get number 

02130 

RST #10 'variable's 

00670 DEFW #2DDSj after "#" 

02140 

DEFW #0010,name. 

00680 JR oPn 'Soto OPn. 

02150 

cch INC BC 

.Get next 

00690 ckd CALL #05B7'End of 

02160 

LD fl.(BC), letter. 

00700 'statement? 

02170 

BIT 7,fl ,If last 

00710 

02180 

JR NZ,1st,letter 

00720 ;VLIST ROUTINE PROPER 

02190 


,goto 1st. 

00730 

02200 

RST #10 'Print 

00740 , 

02210 

DEFW #0010'letter. 

00750 wtP EQU 23728 

02220 

JR cch 

'Goto cch. 

00760 , 

02230 

1st RES 7,fl ' 

00770 'Set I/O device to be 

02240 

RST #10 'Print 

00780 ,uttd (usually device 2.) 

02250 

DEFW #0010'letter. 

00790 j(the screen,but c*n be ) 

02260 

LD (wsP ),BC;Store 

00800 i(ut to *ny device ) 

02270 


.address 

00810 '(using *vlist# 

02280 


,of last 

00820 . 

02290 


,letter. 

00830 LD fl,2 

02300 

JR Pvl 

'Goto Pvl. 

00840 OPn RST #10 

02310 



00850 DEFW #1601 

02320 

.Routine for an array 

00860 i 

02330 

'of numbers 

00870 'Store syt. vat iAble VARS 

02340 



00880 'at Adddrett (wsP ) 

02350 

aon LD ft,13 Print 

00890 LD BC.C23627) 

02369 

RST #10 ' chr*< 13). 

00900 LD < wsP ),BC 

02370 

DEFW #0010 

00910 ' 

02380 

LD BC,< 

wsP)'Get and 

00920 iCheck to tee if every 

02390 

LD A,(BO 'Print 

00930 'byte of VAriAblet area 

02400 

SUB 32 

' array'« 

00940 -iof memory has been uted 

02410 

RST #10 name. 

00950 'by tvlist yet. 

02420 

DEFW #0010 

00960 . 

02430 

LD R,"( .Print "<" 

00970 vlt LD BC.(MtP) Does 

02440 

RST #10 

00980 LD DE, (23641 ),P eek 

02450 

DEFW #0010 

00990 DEC DE .wsP 

02460 

LD fl," 

) .Print "> M 

01000 LD fl,B CP D ietUAl 

02470 

RST #10 

01010 JR NZ.var .Peek 

02480 

DEFW #0010 

01020 LD ft.C CP E ,23641-1 

02490 

LD HL,(wsP )'Set BC to 

01030 JP Z,#05C1 'If yes 

02500 

INC HL 

,no. of 

01040 'end. 

02510 

LD C,<\ 

■IL) bytes used 

01050 ver LD A,(BC),Get nevt 

02520 

INC HL 

,to make 

01060 'Chr. from 

0253O 

LD 8,(1 

HL) ,u.P the 

01070 'VAriAblet 

02540 

INC HL 

.array. 

01080 j A.reA of 

02550 


HL«address 

01090 memory. 

02560 


;of first 

01100 AND 224 'Reset bits 

02570 


'data byte 

01110 j0 TO 4. 

02580 


'Of the 

01120 t 

02590 


'array. 

01130 'Retd 1st letter of 

02600 

ADD HL 

,8C .HL-HL+BC 

01140 'variable's neme to find 

02610 

LD (wsP ),HL'Put HL In 

01150 'out which tyPe of 

02620 


• address 

01160 'verlAble It it,And CALL 

02630 


' WSP . 

01170 'the relevent routine. 

02640 



01180 ' See chePter 24 of 

02650 

'<w»P now holds the ) 

01190 ;8Pectrum Betlc menuel. 

02660 

,(address of the start) 

01200 ' 

02670 

'(of the next variable' 

01210 LD D,fl 'It charecter 

02680 



01220 LD fl,D 'chrO< 96 ) ? 

02690 

LD fl,0 

'Set zero 

01230 CP 96 'If yet then 

02700 

CP 0 

'flag, 

01240 CALL Z.olv'Sotub olv, 

02710 

RET 

'return. 

01250 JR Z,vlt'Soto vlt. 

02720 



01260 LD fl,D 'It It 

02730 

'Routine for an array 

01270 CP 160 jchr§( 160)7 

02740 

.of characters 

01280 CALL Z.mlv.If yes 

02750 



01290 .Sotub mlv. 

02760 

aoc LD fl.13 Print 

01300 JR Z,vlt Soto vlt. 

02770 

RST #10 , chr*( 13). 

01310 LD fl.D •It it 

02780 

DEFW #0010 , 

01320 CP 128 ,chr*' 128 >' 

02790 

LD BC,(wsP)'Get and 

01330 CALL 2 . tor., If yes 

02800 

LD fl.(BC) .Print 

01340 ;Sotub a on 

02810 

SUB 96 

J 

01350 JR Z,vlt 'Soto vlt. 

02820 

RST #10 'array's 

01360 LD fl.D Is it 

02830 

DEFW #0010 name. 

01370 CP 224 ,chr*< 224 >? 

02840 

LD ft,"! 

* .Print- 

01380 CALL Z.fnl.If yes 

02850 

RST #10 

01390 .Sosub fr.l 

02860 

DEFW #0010 

01400 JR Z.vlt 'Soto vlt. 

02870 

LD fl."< .Print "< " 

01410 LD fl.D Is it 

02880 

RST #10 

01420 CP 64 ,chr•< 64 ) 7 

02890 

DEFW #0010 

01430 CALL 2,str,If yes 

02900 

LD ft,") Print ")H 

01440 'Sotub str • 

02910 

RST #10 

01450 JR Z,vlt ■Soto vlt. 

02920 

DEFW #0010 

01460 LD fl D , Is it 

02930 

LD HL,(wsP );Same as 

01470 CP 192 'Chr*<192)7 

02940 

INC HL 

'for array 

01480 CALL Z,AOC'If yes 

02950 

LD C,(HL ) ' of 

01490 'Sosub toe■ 

02960 

INC HL 

,numbers. 

01500 JR Z.vlt .Soto vlt. 

02970 

LD B,(HL) , 

01510 , 

02980 

INC HL 


01520 .If none of the above 

82990 

ADD HL 

, BC 

01530 .subroutines have been 

03000 

LD (wtP),HL, 

01540 .called,then the 

03010 

LD ft,0 

CP 0, 

01550 .character beins checked 

03020 

RET 


01560 ,is not the name of a 

03030 



01570 'variable.and Prosr»m 

03040 

.Routine for a string 

01580 .execution stops with * 

03050 

.variable 


01590 .rePort "DATA ERROR" 

03060 



01600 , 

03070 

str LD fl,13 Print 

01610 LD fl,13 .Print 

03080 

RST #10 'chr*(13) 

01620 RST #10 ;chr*<13) 

03090 

DEFW #0010 , 

01630 DEFW #0010'(newline). 

03100 

LD BC. 

(vsP)'Get and 


03110 

03120 

03130 

03140 

03150 

03160 

03170 

03180 

03130 

03200 

03210 

03220 

03230 

03240 

03250 

03260 

03270 

03280 

03290 

03300 

03310 

03320 

03330 

03340 

03350 

03360 

03370 

03330 

03330 

03400 

03410 

03420 

03430 

03440 

03450 

03460 

03470 

03480 

03430 

03500 

03510 

03520 

03530 

03540 

03550 

03560 

03570 

03580 

03590 

03600 

03610 

03620 

03630 

03640 

03650 

03660 

03670 

03680 

03690 


Print 
strin9' % 
name. 


Print 
str1n9 
stored at 
st2. 

Set DE to 
address 
of te't 
of string 
Set BC to 

strln9. 


LD fl.(BC ) 
ROD fl.32 
RST #10 
DEFW #0010 
LD fl."• 

RST #10 
DEFW #0010 
LD DE.»t2 j 
LD BC,4 
RST #10 
DEFW #203C 
LD DE,(wsP ). 
INC DE 
INC DE 
INC DE 
LD HL.'wsP >. 
INC HL 
LD C.< HL > 
INC HL 
LD B,(HL) 
RST #10 
DEFW #203C 
LD fl. M " 

RST #10 
DEFW #0010 
LD HL•( wsP ) 
INC HL 
LD C,(HL> 
INC HL 
LD B, (HL> 
INC HL 
ADD HL•BC 
LD <msP ■ HL 
LD fl.0 CP 0 
PET 


;Routine for the control 
,variable of » FOR - NEXT 
• looP 


Print 
strin9 
Pr i Tit " 


routines 
to handle 
arr ays. 


fnl LD fl.13 
RST #10 
DEFW #0010 
LD fl,235 
RST #10 
DEFW #0010 • 
LD BC.CwsP ), 
LD fl ' BO ■ 
SUB 128 
RST #10 
DEFW #0010 
LD DE.st2 
LD BC.3 
PST #10 
DEFW #203C 
LD HL • < wsP 1 
INC HL 


chr*«' 235 • 
( " FOP " ■> 
Get end 


sfor-ed 

st2. 

Set HL to 
addres* 

of v*l..e 
of loop. 


03700 

03710 

03720 

03730 

03740 

03750 

03760 

03770 

03780 

03790 


03840 

03850 

03860 

03870 


03300 

03910 

03320 

03930 

03940 

03950 

03960 

03370 

03930 

03990 


CALL stv 
RST #10 
DEFW #2DE 3• 


LD A.204 
RST #10 
DEFW #0010 
LD HL,( osP 


•9os"b i 
Pr 1 r,t 
v* 1 u e on 
top of 
celeu let 
stack. 

■ Print 
•• chr •< 20 
'<" TO " 
.Set HL 


LD fl•205 
RST #1C 
DEFW #0010 
LD HL.'msP ■ 


04010 

04020 

04030 

04040 

04050 

04060 

04070 

04080 

04090 

04100 

04110 

04120 

04130 

04140 

04150 

04160 

04170 

04180 

04190 

04200 

04210 

04220 

04230 

04240 

04250 

04260 

04270 


•celev 1etor 

> Fvint 
f>: hr*< 205 
• " STEF" > 
Set HL *■ o 

»ddr ei? 
f St<?P 
Of loop. 
CALL stv 9osvL- £* 
RST #10 . Pr , ,t * 

DEFW #2DE3■va’ >e on 
.toF of 
.calcvietor 
jstack 

(' isP ) ■ Set m«p 
■ start 


LD HL.' 
INC HL 
INC HL 
INC HL 
LD < MSP ■ 
LD fl .0 
CP 0 
RET 


eddre 
of next 
variable. 
Set zero 
flag. 
Return. 


.Subroutine to coPy e 
'five byte floatin9 Point 
.number startin9 et 
'address HL),on to the 
calculator stack. 

stv LD fl i'HL > INC HL 
LD E.(HL) INC HL 
LD D.CHL) INC HL 
LD C.'.HL) INC HL 
LD B ■ Hf INC HL 
LD ( MSP ). HL 
RST #10 
DEFW #2AB2 
PET 

st2 DEFM * " 


NewBrain quirks 

The difficulty in varying a FN 
under program control 
referred to by Mr A V 
Thomas (TJ's Workshop, 
June, page 178) can usually 
be circumvented by multiple 
variables in the DEF FN 


» 4 

INPUT ANOTHER NUMBER 
»5 
Q= 520 

which gives the expected 
results. This approach has 
the advantage of avoiding 
repeated'IF....THEN' 
statementsorGOSUBs. It 


statement, and in particular 
for the June problem thus: 
100 INPUT("INPUT 
NUMBER UP TO 4 >> ")N 
110 IF N<1 or N>4 THEN 
100 

120 INPUT ("INPUT 
ANOTHER NUMBER »")B 
130 DEF FNZ(B) = B*(100 + N) 
140 Q = FNZ 
(B):PRINT"Q="; 

Q 

150 END 


can be extended to 
incorporate one FN within 
another, useful where 
several related FN's are 
required. 

530 DEF FNC(X)=A(X,1 )- 
D*EXP(E*X) 

540 DEF FND(X) = (FNC(X)) 
t 2 

has worked successfully in 
the past, but over- 
enthusiastic use of 
either can lead to the 


INPUTNUMBER UP TO 4 


dreaded ERROR X AT 130! 
R Hall 


Intercepting 
BBC PRINT 
VECTOR 

One of the many attractive 
features of the BBC machine 
is its extensive use of 
vectoring, which allows 
interception, or even 
complete replacement, of 
OS routines by the user. 

The three routines listed 


here all intercept the PRINT 
VECTOR at &20E(lo) and 
&20F(hi), before passing 
control on to the OS print 
routines. Use is made of one 
of the three spare vectors, at 
&230 and &231. 

The routine DIVIDE forces 
a new line whenever a colon 
is encountered. This makes 
listings much clearer 
because multi-statement 
Jines are broken down into 
one statement per line. 
MARGIN creates a left-hand 
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margin after every carriage 
return. Again, this improves 
the readability of a listing. In 
both routines, the margin 
width can be defined by the 
user prior to assembly by 
altering the variable 
'margin'. 

SUBSTITUTE substitutes 
one ASCII code (that 
specified in line 240) for 
another (specified in line 
220). The crossed-zero, for 
example, can look messy on 
a beautifully laid out pie 
chart or histogram, 
especially when a screen 


dump is to be made (as with 
the GEMINI package 
BEEBPLOT). Replacing this 
with the letter 'O' tidies 
things up considerably. 
Indeed, you can define your 
own zero character (using 
VDU23) and printthis 
instead. With a slight 
modification, it's possible to 
get the routine to suppress 
teletext control characters 
(which most printers can't 
cope with when they crop 
up in listings) and insert a 
space instead. 

Mario Camilleri 



150 STA ne-wvecthi 

160 LDA t* (ent r y MOD 256) 

170 STA oldvectlo 

180 LDA WCentry DIV 256) 

190 STA oldvecthi 

200 RTS 

210 .entry 

220 CMP WASC"0" 

230 BNE out 
240 LDA WASC"0" 

250 .out 

260 JMP (newvectlo) 

270 3 
280 NCXT 
290 ENDPROC 


BBC fill routine 

Here's an 'elegant' little fill 
routine. The actual routine is 
only seven lines long and 
works for any shape, no 
matter how convoluted, as 
long as you choose your 
seed inside the shape. Lines 
10-70 simply draw a silly 
shape to test the fill routine. 
Lines 100-130 are data 
statements for the shape. 

10 REM Silly fill routine 
20 MODE4: CLEAR 
30 FOR i%=0 TO 20 
40 READ a%, b%, c% 

50 PLOT a%, b%, c% 

60 NEXT \% 

70 A=GET 
80 PROC fill (540,550) 

90 END 

100 DATA 4,500,500, 
5,500,530, 

5.510.560 

5.510.580, 

5.580.580, 
5,540,540 

110 DATA 5,560,540, 
5,570,560, 

5.580.560 
5,580,500, 
5,500,500 


120 DATA 4,520,530, 
5,540,520, 
5,530,540 
5,520,540, 
5,520,530 
130 DATA 4,530,570, 
5,560,570, 
5,540,560 
5,530,570 

140: 

150 DEFPROC fill (x%, y%) 
160 IF POINT (x%,y%) = 0 
THEN PLOT 69, x%, y% 

180 IF POINT (x%+4, 
y%)=0 THEN PROC fill 
(x%+4, y%) 

190 IF POINT (x%, 
y%+4) = 0 THEN PROC fill 
(x%, y%+4) 

200 IF POINT (x%-4, 
y%)=0 THEN PROC fill 
(x%—4, y%) 

210 IF POINT (x%, 
y%—4) = Q THEN PROC fill 
(x%, y%—4) 

220 ENDPROC 
This routine is impractical 
for large shapes: because of 
the recursivenatureofthefill 
routine the stack soon 
overflows. 

Stelios Charalambides 


BBC disk-write 
indicator 

Some time ago I upgraded 
my BBC model B to disks, 
and I wondered recently 
about the purpose of the 
CASSETTE MOTOR 
indicator. It's hardly ever 
used, but it should be 
possible to make it serve 
some useful purpose 
pertaining to disks. 

All disk drives have an 'IN 
USE' indicator, so there's no 
point in duplicating that. But 
a 'WRITE' indicator might be 
useful, and is not provided 
on any disk system that I 
have seen. Justfol low the 
instructions to make a 'DISK 
WRITE' indicator on your 
BBC. 

Make sure the computer is 
switched off, and locate the 


keyboard connector. 
Counting from the left side 
(PSU side), pin 13 is used for 
the cassette motor LED. 
Carefully remove the lead 
connected to pin 13, and 
strip the insulation off the 
end. 

Then locate ICB0 
(SN7438N, next to the 
keyboard connector) and 
carefully remove it. The 
'WRITE ENABLE'signal 
from the floppy disk 
controller to the disk drive is 
driven from this 1C. We need 
to buffer (and invert) the WE 
signal in orderto light up 
the LED, so we need a 
SN74LS04 (hex invertor). 

Cut off all pins except pins 
7, 12, 13 and 14 close to the 
body of the 1C. Bend pin 12 
straight out, and solder a 
short lead (three-four 
inches) to it. Place it on top 
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of IC80, piggy-back fashion. 
Carefully solder pin 7 
(ground), 14 ( + 5V) and pin 
13 (WE) together. Plug the 
piggy-back assembly into 
the socket for IC80. Solder 
the loose end of the lead 
from pin 12 to the stripped 
end of the lead removed 
from the keyboard 
connector. 

This should now work 
perfectly, and can be tested 


after a careful visual 
inspection of the 
modification (use a disk that 
you have a back-up of!) 

Load and save some files, 
and the LED should light 
when saving. 

It is interesting to note the 
duty cycle when saving 
Wordwise files compared to 
VIEW files. 

Morten Christiansen 


VIC 20 machine 
code routines 

Here are two short machine 
code routines for the 
CommodoreVIC20: oneto 
movethetop 11 linesof the 
display one character from 
the left-hand side of the 
screen towards the 
right-hand side; and the 
other to move them in the 
opposite direction. 

The routines are 
particularly useful for a 
moving information display 
or games like Space 
Invaders, in which 
characters are continually 
moving backwards and 
forwards. The character at 
the end of the display line 
(which end is determined by 
the way the display is 
moving) is erased, and a 
space appears at the 
opposite end of the line. 

The code is loaded by 
simple Basic programs and 
resides in a spare area of 
memory. The two routines 
are started by SYS (673) and 
SYS (721) respectively. 


VIC display move left to 
right. 

10 FOR A=673 TO 720 
20 READS 
30 POKE A,S 
40 NEXT A 

50 DATA 169, 22, 133, 1, 
162,0,160,32,189,0,30, 
133,0, 152, 157 
60 DATA 0,30, 232, 188,0, 
30, 165, 0, 157,0, 157,0, 
30,232,228,1,208 
70 DATA 233, 224, 242, 208, 
1,96, 169, 22,24, 101,1, 
133, 1, 160,32 
80 DATA 76, 169, 2 
VIC display move right to 
left 

10 FOR B=721 TO 768 
20 READT 
30 POKE B,T 
40 NEXT B 

50 DATA 169,219, 133, 1, 
162, 241, 160,32, 189,0, 
30, 133, 0, 152, 157 
60 DATA 0,30, 202,188,0, 
30, 165,0, 157,0,30, 202, 
228, 1,208 

70 DATA 233, 224, 255, 208, 
1,96, 169, 234, 24, 101, 1, 
133, 1, 160,32 
80 DATA 76, 217, 2 

Ralph Parfect 


Lynx A to D 
convertor 

In the Lynx manual, the only 
reference given to the A to D 
convertor is an entry in 
appendix four referring to 
pin 2 of the LP socket as a 
'D/A I/P'. This pin is actually 
connected to an analogue to 
digital convertor within the 
computer. 

Inside the computer, it is 
connected to one input of 
a comparator (input 1 ); 
the other input to this 
comparator (input 2) is 
connected to the output of 
the digital to analogue 


convertor. This comparator 
compares the two voltages 
at its input, and its output is 
a logic 1 if the voltage at 
input 1 is greater than that at 
input 2; otherwise, it's a 
logic 0. This output can be 
accessed by looking at bit 0 
of port &0080. The circuit in 
outline is shown in Fig 1. 

Todeterminewhat 
voltage has been applied at 
the A/D input, it's simply 
necessary to increase the 
voltage output from the D/A 
until either its maximum 
value is reached (63), or bit 0 
of port &0080 changes from 
1 toO. 

The digital to analogue 


convertor is connected to 
bits 0-5 of port &0084, and 
to set its output voltage, a 
value between 0 and 63 
should be output to this 
port. This can be done using 
the OUT instruction from 
Basic or machine code. 

The main complication in 
using this input is that port 
&0080 is used for at least 
three different functions that 
I have discovered so far: 

i Reading the keyboard. 

ii Reading the cassette 
input. 

iii Reading from the A/D 
input. 

To switch between the 
different inputs, it's 
necessary to set up different 
values in register 12 of the 
6845 CRT controller. To set 
this to read from the A/D 
convertor, first output 12 to 
port &0086, and then output 
&0030 to port &0087. This 
can be done in Basic in two 
lines: 

100 OUT (&0086),12 
110 OUT (&0087),&0030 
After conversion, the port 
should be set back to read 
from the keyboard by 
outputting zero to port 
&0087. 

The last thing that has to 
be done before conversion 
can take place is to output a 
zero to port &0080, to turn 
off the speaker and cassette 
port. 

To read in the value from 
a variable resistor, we can 
connect a 150k 


potentiometer to the port as 
shown in Fig 2, and the 
voltage produced at the 
slider can be read in by the 
program in Listing 1. 

There are several 
methods of reading in this 
value which are much 
quicker than the method 
given here, but they are not 
as simple to understand. 
This routine could be 
speeded up several times if 
converted to machine code, 
but I have encountered 
problems with the settling 
time of the D/A convertor, 
and this delay seems to be 
quite considerable. 

9 REM read one value 
from A/D 
10 procAtoD 
20 PRINTx 
30 END 

98 REM procedure to read 
in value from A/D 

99 REM returns value in x 
100 DEFPROC AtoD 

109 REM turn off speaker 

110 OUT(&0080),0 

119 REM select A/D 

120 OUT(&0086),12 
130 OUT (&0087),&0030 
140 x=0 

150 OUT(&0084),x 
160 x=x+1 
170 IF (x<63) AND 

(&0080) = 255 THEN 
GOTO 150 
180 OUT(&0087),0 
190 ENDPROC 
Listing 1 

John Harvey 
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DickPoijntajricontinueshus 'Teach VPurselF^eries^yexplainjn^jTOw 

basic //sfman/'pu/af/bn/sperforrned/n/./sp; so/f'sfrands-on and ready to go. 


This is part two of PCW's Teach 
Yourself Lisp series. Copies of part 
one, which commenced in June 1984 , 
are available through Back Issues. 


In the first part of this series we took a 
look at the concept of a list and list 
processing. We concluded that most 
programming languages could not 
handle lists effectively because they 
concern themselves solely with the 
lower level objects, characters and 
strings. We also saw a notation for 
representing lists and three simple 
operations to perform on them. 

The Lisp language (the name itself 
stands for LISt Processing) is devoted to 
the manipulation of lists. This doesn't 
mean that it is not a general purpose 
programming language, though, for as 
we shall see the list is a data structure 
that can be used to represent virtually 
anything you might want. 

Behaviour 

Having procrastinated so far, let's dive 
right in at the deep end and see howan 
actual Lisp interpreter behaves. The 
stuffwe'll be doing is so simplethatthe 
difference between versions of Lisp 
won't show up yet; when it does I shall 
discuss them in more detail. I'm going 
to assume that you have at least a 
rudimentary experience of Basic, and 
that you have a computer running one 
of the Lisps mentioned at the end of this 
article. 

Lisp is an interpreted language like 
Basic (though some mainframe ver¬ 
sions can compile too); when the 
interpreter is loaded it sits there show¬ 
ing its prompt sign and waiting for you 
to give it something to do. 

If we enter a number, say, 2, Lisp 
replies with 2. Basic would have taken 
the 2 as a line number and waited for us 
to input the statements that make up 
the line. Lisp behaves quite differently; 
it evaluates what we enter at the 


prompt. The value of 2 is simply 2. 

If we enter a word, say 'FRED', Lisp 
will come back with 'UNDEFINED' or 
some equivalent message: it tried to 
evaluate FRED and discovered that it 
doesn't know a value for FRED. Basic 
would have created a new variable 
called FRED and returned us its auto¬ 
matic initial value of 0. Lisp only gives 
values to names (or 'identifiers') like 
FRED if we explicitly tell it to. What's 
more the values they can take are not 
limited to numbers; FRED could just as 
well have the value 2 or THOMAS or the 


f) Lisp uses prefix notation for arithme¬ 
tic (and in fact for all its functions); the 
name of the function comes before its 
arguments. Instead of 2 + 3, we say 
PLUS 2 3. This is the exact opposite of 
Reverse Polish, as used by Hewlett 
Packard calculators or Forth. 
Numbers and names in Lisp are 
called 'atoms' to distinguish them from 
lists. 2 and FRED are atoms, while (2), 
(FRED) and (2 FRED EGGS) are all lists. () 
is an empty list with nothing in it. (2 
FRED (ABC)) is a list with a list (A B C) as 
one of its elements; lists do not have to 


‘Writing a program in Lisp consists entirelyofdefining 
new functions in terms of pre-existing ones. In this 
sense Lisp is an extensible language, like Forth, but 

unlike Basic.’ 


list (EGGS MILK SUGAR). 

If we enter a list (12 3) then Lisp gets 
quite upset and responds with a mes¬ 
sage to the effect that it has been given 
an UNDEFINED FUNCTION. 

If we enter (PLUS 2 3) Lisp will reply 
with 5. (PLUS 2 3) is a list whose first 
item is a name, but in this case the name 
happens to be that of a function which 
Lisp already knows; it adds up the rest 
of the items in the list and gives us their 
sum. 

We now have quite a lot of evidence 
about how the Lisp interpreter be¬ 
haves: 

a) The interpreter's behaviour is sim- 
plerthan that of Basic. It merely tries 
to evaluate anything entered. 

b) The things we can enter are num¬ 
bers, names and lists. 

c) The value of a number is itself. 

d) The value of a name is what we give 
it. Lisp doesn't automatically give it 
any value. 

e) If we enter a list, Lisp assumes that its 
first item is the name of a function, 
and it then applies the function to the 
rest of the list. 


be made up only of atoms. Atoms and 
lists are the only objects that Lisp 
recognises, and they are collectively 
referred to as 's-expressions' (for sym¬ 
bolic expression). Lisp tries to evaluate 
any s-expression that is typed in at the 
prompt. 

Whereas in Basic a program is 
executed by typing RUN, in Lisp the 
equivalent is to type a list with the name 
of a function as its first element, and any 
arguments it requires as the rest of the 
elements. Writing a program in Lisp 
consists entirely of defining new func¬ 
tions in terms of pre-existing ones. In 
this sense Lisp is an extensible lan¬ 
guage, like Forth, but unlike Basic in 
which you can only work with the 
keywords that are supplied such as 
PRINT and GOTO. We shall see how to 


The majority of the Lisp systems 
support apostrophe as an abbrevia¬ 
tion for the function quote. Unfortun- 
nately Serious Software's SpecLisp 
does not. For reasons of brevity, I shall 
use the apostrophe throughout this 
series. 
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define new functions next month. 

Functions in Lisp behave in the strict 
mathematical fashion, that is they 
always return exactly one value. It's 
worth imprinting this on your brain, 
because the word 'function' is often 
used in a much sloppier sense in 
programming. The value of a function 
is printed on the screen if you type it 
directly at the keyboard, but inside a 
program it will return its value to the 
function which called it. 

Let's try an example. The function 
SETQ is already defined in Lisp and it 
does roughly the same thing as = in 
Basic. So: 

(SETQ FRED 12) 

makes 12 the value of FRED. When you 
type this expression. Lisp replies 12. 
The value returned by SETQ is always 
the value of its second argument. It so 
happens that we only executed SETQ in 
order to put a value into FRED, but it 
returned us the value 12 anyway. In 
Basic the statement FRED=12 has a 
similar effect, but the statement itself 
doesn't return a value. If we type FRED, 
both Basic and Lisp will now reply 12. 


Now try: 

(SETQ FRED (PLUS 2 3)) 

This returns the value 5 and sets the 
value of FRED to 5. Why is FRED set to 5 
and not to (PLUS 2 3)? The second 
element of the list which begins with 
SETQ is the list (PLUS 2 3), and so this is 
the second argument to SETQ. But 
what has happened is that Lisp has 
evaluated the argument. The value of 
(PLUS 2 3) is 5 as we saw earlier, and this 
value was returned to SETQ, which 
both returns it to us on the screen and 
puts it into FRED. 

It's essential in Lisp to know how a 
function treats its arguments, and this 
information will always be given in the 
glossary of functions that is supplied in 
your manual. SETQ in fact evaluates its 
second argument but not its first. If you 
think about it, that is exactly what is 
required here, as we are changing the 
value of FRED, and we are not at all 
interested in what FRED's value hap¬ 
pened to be before we changed it. Most 
Lisp functions evaluate all their argu¬ 
ments so SETQ is rather untypical. 

Now consider: 


(SETQ FRED (1 2 3)) 

Here we are attempting to make the 
value of FRED the list (1 2 3). In fact we 
bomb out with an UNDEFINED FUNC¬ 
TION message because Lisp tries to 
evaluate the list, without success (be¬ 
cause 1 isn't a function). What we need 
is a way to tell Lisp not to evaluated 2 3) 
but take it just as it is. The function 
QUOTE, which in most Lisp systems 
can be abbreviated to ', does just that. 

Trying: 

(SETQ FRED'(1 2 3)) 

achieves what we want. When we type 

FRED now, the answer comes back (1 2 

3). To reinforce the lesson, typing 'FRED 

results in FRED; Lisp didn't try to 

evaluate FRED but just gave us its name 

back. 

Now let's try: 

(SETQ FRED'THOMAS) 

This makes THOMAS the value of 
FRED; unlike Basic, Pascal and similar 
languages there are no 'types' of 
variable in Lisp. A name (which is the 
equivalent of a variable) can have any 
expression as its value, whether a 
number, a string or a list. Furthermore 
the value of a name could itself have a 
value, and so on: 

(SETQ THOMAS 'JASPER) 

(SETQ FRED THOMAS) 
leaves JASPER as the value of FRED, 
because a ', THOMAS gets evaluated in 
the second expression. 

It's quite important to get this notion 
of evaluation clear in your mind. When 
we get on to defining our own functions 
further on in the series, keeping track of 
the values that are produced will play 
the same role that mentally or manually 
tracing execution does in debugging a 
Basic program. 

Functions 

Now is the time to look at the three most 
important functions in Lisp. They come 
with the highly unhelpful names of 
CAR, CDR and CONS and they corres¬ 
pond more or less to the three functions 
'first', 'rest' and 'construct' identified 
last month. The odd names of CAR and 
CDR (pronounce it'cudder')arederived 
from the mnemonics of machine in¬ 
structions on the venerable IBM main¬ 
frame upon which Lisp was first im¬ 
plemented back in the sixties. It might 
have done wonders for the popularity 
of Lisp had more sensible names been 
adopted, as they were for Logo. Be¬ 
cause Lisp is extensible, I could easily 
redefine CAR and CDR as FIRST and 
REST but that would be to put me out of 
step with all the textbooks and 
manuals. 

CAR returns as its value the first 
element of its single argument, which 
must be a list. So: 

(CAR'(EGGS MILK BACON)) 
returns the atom EGGS. 

CDR returns a list consisting of all but 
the first element of its list argument, so: 
(CDR'(EGGS MILK BACON)) 
is (MILK BACON) and : 

(CDR'(MILK)) 

is (), the empty list. Applying either CAR 
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Computers that can’t network are, today 
a thing of the past. 

Future Computers have been designed so 
that they can. 

You can start off with the powerful FX20 
stand-alone computer, and grow from there as 
your business grows, simply and cheaply. 

Up to now, if you wanted to connect 
several computers together so that the users 
could talk to each other and share facilities, 
such as printers or large memory devices, it 
involved an outlay of several tens of thousands 


of pounds. 

Future Computers have changed all that. 

Now these powerful shared facilities are 
available for no more than the cost of the 
workstations, since Future have the only micros 
designed with a built-in networking facility at 
no extra cost. 

This means that now you can afford to 
benefit from a Future network at a fraction of 
anything else on the market. 

Which is nice to know, even if you’re 
starting off with just one. 


To Encotel Systems Limited, 7 Imperial Way, Croydon Airport 
Industrial Estate, Croydon, Surrey CRO 4RR. 

] Please send me information on Future Computers, and free 
explanatory brochure on networking and concurrency. 

] I would like to see a demonstration. WB 36$ 
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or CDR to an atom or the empty list 
gives an error. 

CONS is the main list building func¬ 
tion. It takes any expression (not 
necessarily an atom) and a list and 
returns a new list with the expression as 
its first element, so: 

CONS TIGS '(EGGS MILK BACON)) 
returns (PIGS EGGS MILK BACON), 
while: 

(CONS '(PIGS DOGS) '(EGGS MILK 
BACON)) 

returns ((PIGS DOGS) EGGS MILK 


BACON). In other words CONS exactly 
reverses the action of CAR. 

You've maybe noticedthecareful use 
of 'a list' or 'a new list' in the above 
descriptions. CAR, CDR and CONS do 
not alter the lists they are given as 
arguments. For example, were FRED to 
be given the value (EGGS MILK 
BACON), then (CAR FRED) would re¬ 
turn EGGS but leave the value of FRED 
quite unaltered. It'scharacteristicofthe 
majority of Lisp functions that they 
merely return a value without altering 
their arguments. SETQ is thus doubly 
atypical as one of those functions that 
does change the value of its argument; 
Lisp people say that it has a 'side effect' 
(in fact it's used only for its side effect). 

Familiarisation 

It's quite difficult for us Basic-weaned 
programmers to come to terms with 
this style of programming; in Basic 
most programs work by altering the 


values of variables. A good lisp pro¬ 
gram uses the values produced by 
functions 'on the fly', storing them, if at 
all, only locally and temporarily. SETQ 
is used far less often than = is in the 
equivalent Basic program ('Lisp means 
never having to say X=X+1 . . .'). 

Once you do master it, the functional 
style has great advantages; without 
side effects the most common source of 
bugs is removed at a stroke, as each 
function can be guaranteed not to 
interact unexpectedly with others. This 


in turn allows you to modify a function 
deep down inside a nested set of 
definitions, in the confidence that none 
of the outer levels will need to be 
altered. 

Practice 

But enough of the philosophical prattle. 
Let's try out some list-bashing with 
CAR, CDR and CONS. To get the second 
element of a list, use: 

(CAR (CDR '(TOM DICK HARRY))) 

Most Lisp systems have this opera¬ 
tion already defined as CADR, often 
accompanied by the outlandish 
CADDR, CAADDR and CADADR, whose 
meanings I'll leave to you to work out. 

To get the list (TOM HARRY) out of 
this list — that is, to get rid of DICK, try: 
(CONS (CAR '(TOM DICK HARRY)) (CDR 
(CDR'(TOM DICK HARRY)))) 

Notice that we haveto build a new list 
with CONS because CAR and CDR do 
not alter the original list. This is a 


construction you will use over and 
again in Lisp programs. I suggest that 
you trace through this example and try 
some others until you are quite familiar 
with the way it works. 

At this point some of you may be 
going into shock and wondering what 
it's all for. Well, just think of (TOM DICK 
HARRY) being replaced by the text of 
War and Peace and you may start to see 
some applications. But surely, if we 
want to extract the 24,567th word from 
War and Peace we won't have to use a 
string of 24,567 CARs and their associ¬ 
ated brackets? The answer is obviously, 
no, we won't. We'll use some form of 
repetition as in any other programming 
language. It probably won't be an 
actual loop, but rather a function that 
says: 'Is the CAR the word I'm looking 
for? If not apply me again to the CDR.' 
But that is to get ahead of ourselves. 

One very pertinent question that you 
might have is: 'Why doesn't Lisp have a 
random accessfunctionthatcan getthe 
Nth element of a list directly?'. To 
answer that fully we'd have to go into 
the physical way that Lisp stores data. 

The whole design of Lisp is intended 
to make it reasonably efficient on 
existing computers, and that means 
using linked lists which can only be 
accessed from one end, hence CAR and 
CDR. Even using linked lists, Lisp 
requires more processing power than 
conventional languages; in the future, 
with new generations of processor, list 
processing languages will probably 
have such a random access structure. 

Next month we'll find out how to 
define new functions and so, at last, 
write some proper Lisp programs. 

bud 


‘Functions in Lisp behave in the strict mathematical 
fashion, that is they a/ways return exactly one value.’ 
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Debugging the Oric-1 

Frustrated Orn ;-7 owners can reag thg advantages of the new 

Atmos micrg without any, extra cost Andy Newman 's arf/c/e 

revea/s how to debug the Oriel snd provides some interesting 

tigs forAtmos users in the process. 


Underneath the cosmetics and new full 
travel keyboard, the Atmos is fun¬ 
damentally the same as the Oric-1 with 
an improved ROM. The new VI. 1 ROM 
is free of many of the bugs of the VI .0 
ROM and has three added features: 
VERIFY; PRINT AT and STORE; and 
RECALL to allow separate Tiles' to be 
created. 

Oric-1 owners will soon see that, with 
a little effort, all these facilities can be 
programmed into the Oric at no extra 
cost. But first let's go through the bugs 
in the VI .0 ROM and see how they can 
be exterminated! 

The TAB bug 

The TAB command does not work 
correctly and only allows tabulation of 
text and numbers in the X direction. 
Indeed, TAB (X) is fairly useless as 13 
has to be added to the column number 
and TAB positions are distributed by 
previous text on the same line. 

Since TAB works by printing spaces 
on the screen, SPC(X) can be used to 
tabulate one piece of information on 
the line. If several columns of informa¬ 
tion are required, you will need to use 
the short subroutine in Listing 1, or the 
machine code PRINT AT provided in 
Listing 2. To use the machine code 
routine, follow the instructions given 
below. 

The STR $ bug 

This bug, eradicated on the Atmos, is 
the erroneous addition of a green 
attribute character when a number is 
converted to a string using STR$. It is 
particularly conspicuous when display¬ 
ing numbers with PLOT. On the Oric-1, 
PLOTIO, 10,STR$( 10) puts a green 10 in 
the middle of the screen, whatever the 
INK setting. On the Atmos, it is the same 
colour as the INK setting. This problem 
does not occur with negative numbers, 
as the negative sign deletes the attri¬ 
bute. 

A related problem occurs when you 
take the VAL of a positive number which 
has been converted to a string. The VAL 
command detects the attribute and 
returns zero, because the first attribute 
is not a space, a minus sign, a hash sign 
or a number. A simple solution is to 


strip off this attributor for positive 
numbers, using the following state¬ 
ments 

10NUMBER$=STR$ (NUMBER): IF 
NUMBER >0THEN NUMBERS = 
RIGHTS (NUMBERS,LEN 
(NUMBERS)-I) 

The apostrophe bug 
If you type in 10 GET A$:PRINT 
ASC(A$), then RUN the program and 
pressthe' (apostrophe) key, you would 
expect to get the ASCII code of the 
apostrophe, which is 39. But, no! 
Syntax error. Avoid this by replacing all 
GETs with REPEAT: A$ = KEYS: UNTIL 
A$<> when you want to obtain the 
ASCII code of input characters. This bug 
has been eradicated on the Atmos. 

The free memory bug 
On earlier models of the Oric, the 
command PRINT FRE(0) does not give 
the correct amount of free memory. The 
correct amount can be found by looking 
at the two pairs of bytes in Page 0. These 
store the locations of the top of the 
Basicprogram andofthetopofthe user 
RAM, (#9C, #9D and #A6, #A7 respec¬ 
tively). Type PRINT DEEK(#A6) 
-DEEK(#9C) for the correct figure. On 
the Atmos, PRINT FRE(0) gives the 
correct figure, which foran empty RAM 
in TEXT mode, without GRAB, is 37629. 

The GRAB bug 

On the Oric, GRAB takes up too much 
memory. It should access memory 
from #9800 to #B400 in TEXT mode, 
but it goes right up to #BAFF. This 
means that when you subsequently fill 
your string arrays, they overwrite the 


screen and character sets! Type in the 
following: 

10GRAB: FORX = 1TO100:FORY = 
1TO100: A$(X,Y) = "JJJJJJJJJJ": 
NEXT: NEXT 

The screen will go stripey! Press 
RESET. To stop this, type HIMEM 
#B400 after GRABs to ensure that the 
variables stay below #B400. 

The spurious-characters- 
on-the-printer bug 

You may have noticed additional char¬ 
acters on your listings and printouts, if 
you are using a printer with your Oric. 
With the Oric MCP40 printer, a XI is often 
added. This is due to keyboard interfer¬ 
ence. It can be prevented by turning off 
the keyboard with CALL#E6CA, before 
sending information to the printer. 

Remember to turn the keyboard on 
again afterwards with CALL#E804, 
although when LLISTing, the RESET 
button will need to be used at the end of 
the listing. This does not happen on the 
Atmos. 

The IF . . . THEN . . . ELSE . . .bug 
This structure either works or doesn't, 
depending on the combination of state¬ 
ments placed before or after the ELSE 
statement. The manual side-steps this 
problem by choosing an example that 
does work (see page 28)!Particular 
characters, like the semicolon, vari¬ 
ables and suffixed letters (for example, 
the final S in CSAVE"PROG",S), cause 
the ELSE statement to be incorrectly 
identified. One solution is to add the 
dummy statement CONT before the 
ELSE statement when you experience 
difficulties. 


0 REM ======= LISTING 1 ========== 

1 REN ===== ORIC-1 16/48K PRINT PT == = 

2 GOTO 100 

5 REN === PRINT PT SUBROUTINE === 

6 POKE 616,Y SPRINT-POKE 617,X:RETURN 
100 REN ***** EXPNPLE PROGRPN ***** 

110 CLS :X=10•Y = 9 :G0SUB6 :PRINTCHR$C1233C 
HR$C43CHR$C273 , ’N ,,,, P. C. UI. M CHR$C43 

Listing 10ric-116/48kPRINTAT 
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0 REN ===-• LISTING 2 ====^~ ===:=:i=:===== 

1 REfl *= U1.0 ROM IMPROUEDENTS == = = = 

2 REN == FOR 16/48K ORIC-1 ========= 

3 REN == CONPILED BY 6.J.NELIH6N 1984 

4 REN ** 16K owners replace 97’s in line 
16 with 17 5 s . ** 

6 IF PEEK C #220 } =0 THEN HINEN#96D1 :6=#96D 

1 ELSE HINEN#16DI -|9=^16D1 

6 FORI = l TO10 :RE6D DS^OR P=1 TO LEN C D $) 
STEP2:X=U6LC” ft "+NI D$ C D$,P 3 233 

2 POKE6,X :6=6+l :NEXT :NEXT 

10 D6T6C9C8D0052061C6D007C927F0F74C4EE64 
C04E8FF 

13 D6T62096D36CF802C88C6902651F642085128 
413693B20DBCF4C61CBFF 

16 D6T6653C649D85008401082025E720C6E6202 
3972004E82866006501859D869C68684CCB97 

17 D6T62063E5690360E52076E52096E62030E6C 
924D0F962092030E6955DC6D0F 82030E6F00595 

18 D6T649E8D0F6954920F0E686D0D02063E5693 
260972076E5206EE5655F646085338434600020 

19 D6T630E6B006D133D0062054E530F2602063E 
52019C72004E8209F CB6961609720EDCB209BF6 

20 D6T64CB5C41007566572696679696E67202E2 
E000D0654415045204552524F52 

21 D6T6202E2E2E0D06566572696669636174696 
F6E2061626F727465642E0D060069D8 

22 D6T6609720EDCB2085F64C.6BC90D06544 1504 
52026204D454D4F5259204D415443482E0D06 

23 D6T65665726966696564204F4B2E0D0600FF 

24 REN ** LINE 10 = IF THEN ELSE D6T6 

25 REN ** LINE 13 = PRINT 6T D6T6 

26 REN ** LINES 16-23 = UERIFY D6T6 
fCOURTESY OF ’ORIC CONFUTING*3 
Listing 2 VI.0ROM improvements 


For example; 

10Y=1:X = 2:GETA$:IFA$= "Y" 
THEN PRINTYELSE PRINTX 
works correctly if you press N, but 
produces a syntax error if you press Y. 
However, this version using CONT will 
work. 

10Y=1:X = 2:GETA$:IFA$ = "Y" 
THEN PRINTY:CONTELSE PRINTX 
Another example of a combination 
that does not work is in the example 
program below. If you press Y, a 1 and 2 
are displayed, indicating that the ELSE 
has been completely ignored. 
10GETAS: IFA$= "Y"THEN Y = 1: 
GOSUBIOOELSE Y = 2: GOSUBIOO 
20END 

100PRINTY: RETURN 
Again, placing a CONT statement be¬ 
fore the ELSE solves this problem. 
Another solution to this bug is to use 
the ELSE debugger included in the 
machine code program in Listing 2. To 
use the machine code program, follow 
the instructions given below. On the 


Atmos this structure works correctly. 

There are, however, three faults 
which must be dealt with by both Oric 
and Atmos owners. 

The FOR ... NEXT . . . loop problem 
The start, finish and step values of the 
FOR .. . NEXT . . . loop can only be 
non-integer. The statement, FOR X 
= S% TO F% STEP ST%, is therefore 
invalid and must be replaced by the 
statement, FOR X = S TO F STEP ST. 

This problem is mentioned in the new 
Atmos manual released by Pan Books, 
and is far superior to the Oric manual. 
Oric-1 owners will learn a great deal 
from it as it gives information for both 
micros — but not all the bugs are 
mentioned! 

The elliptical circle problem 
Another problem is that the CIRCLE 
command produces an ellipse! The 
program in Listing 3 uses the formula 
for a circle and a multiplication factor to 


squash the ellipse into a more circular 
shape. 

The restricted variable name problem 
Another common fault is the restriction 
on variable names. These names 
should not contain Basic reserved 
words; for example, TOTAL contains 
TO, SCORE contains OR, and so on. The 
obvioussolution isto usean alternative 
name and test it by typing PRINT 
followed by the variable nameyou have 
chosen. If it is valid, you will get an 0. If it 
is not, you will get a syntax error. 

Imitating the Atmos on the 
Oric 

The VERIFY facility 

A very useful additional facility pro¬ 
vided on the ROM of the Atmos is the 
VERIFY facility. The format is CLOAD 
"Filename",V which loads and com¬ 
pares the tape recording with the 
program in memory. If it is recorded 
correctly, the message will be '0 Verify 
errors detected', but otherwise the 
program will have to be re-recorded. 

However, all is not lost for the Oric-1 
owner! Included in Listing 2 is a similar 
verify routine in machine code. Its only 
disadvantages are that ittakes up some 
RAM and that it needs to be loaded in 
before each programming session. The 
routine will verify either Basic or 
machine code programs at a fast or 
slow baud rate. It will give a SHOOT 
sound if there is an error and a PING 
sound if the program has verified 
correctly. 

The STORE and RECALL facility 
Two new commands, STORE and 
RECALL, have been added on the 
Atmos. These allow files made up of 
array contents to be manipulated from 
within a program. Thus, in an address 
database, three files could be recorded 
onto tape consecutively using the 
following format: 

STORE NAMES, "Names": STORE 
ADDRESSS, "Addresses": STORE 
AGE, "Ages" 

Each new array, whether real, integer 
or string, needs a separate STORE 
command and a similar RECALL com¬ 
mand to retrieve it from tape. If 
preferred, all arrays can be amalga¬ 
mated into one largertwo-dimensional 
array. (With the above example, if there 
were up to 100 people, the array 
ARRAY$(100,2) could be used. The 
three values of the second element, 0,1 
and 2, divide up the three types of data.) 

The Oric-1 has no such commands, 
but sections of memory can be saved 
and loaded. The Oric manual refers 
only briefly to this and in fact omits the 
important syntax necessary for using 
variables for the file name and the start 
and end addresses. The correct syntax 
is CSAVE FILES, A(STARTADD), 
E(ENDADD). 

When reloading the memory block, 
use CLOAD FILES and it will transfer 
automatically to the correct memory 
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locations since these have been re¬ 
corded on tape by the CSAVE com¬ 
mand. 

It is usual to set HIMEM to the start 
address of the memory blockto prevent 
the Basic variable storage wiping over 
it. However, this essential procedure 
causes difficulties when you try to 
re-RUN the Basic program after saving 
or loading a memory block. Theend-of- 
program pointers, #9C, #9D, are up¬ 
dated to the end address of the memory 
block which is higher than the HIMEM 
setting, thus causing an 'OUT OF 
MEMORY' message to appear. 

One way round this is to load the 
memory block before the Basic prog¬ 
ram or you can find the end address of 
the Basic program with PRINT 
DEEK(#9C) which will give a decimal 
number location and DOKE this num¬ 
ber back into #9C before the HIMEM. 
However, there is still the inconveni¬ 
ence of having to re-RUN the program 
after loading in blocks of memory. To 
overcome this, use the saving/loading 
ROM routines as demonstrated in 
Listing 4. 

Structured programming 

Programs can be considerably speeded 
up if they are well structured. 

It is better to place well-used sub¬ 
routines before the main program to 
reduce the number of lines each 
GOSUB call has to search through. 
Similarly, it is advantageous to place 
data at the end of the program. A faster 
program structure will be as follows: 
OGOTO main program 
1 REM * Most used subroutine* 

100 REM * Least used subroutine* 

1000 REM *Main program* 

5000 END 
6000 DATA 

In heavily used sections of program, 
time savings can also be made by 
missing off the counter on NEXT 
statements and by using multi-line 
statements. An example of the way in 
which time can be saved with a little 
programming effort can beappreciated 
if the following alterations are made to 
the sort routine given on page 84 of the 
Oric-1 manual. Amalgamating lines 90 
to 120 onto one line avoids the GOTO 
and the routine sorts 40 words in 19 
seconds instead of 22 seconds. 

90 IF A$(L)<A$(K)THEN U$ = A$(L): 
A$(L) = A$(K): A$(K) = U$ 

Using machine code 
routines 

In order to use VERIFY, PRINT AT and 
ELSE which are all incorporated into 
one program in Listing 2, you must first 
type in the program, which consists of 
the Basic loader program and the 
machinecodedata. Before typing RUN, 
save a copy on tape. This program will 
transfer the codes to a memory block 


4996 REM * LISTING 3 - CIRCLE ROUTINE X 

4997 REN * COPYRIGHT 0. J . NELIHAM 1984 * 

4998 REM ATMOS OWNERS REMOUE CALLS 

4999 REM IF ILLEGAL QUANTITY ERROR - PR 
ESS RESET 

5000 HIRES: INPUT"ENTER X,Y OF CENTRE AN 
D RADIUS SEPARATED BY COMMASXC,YC,R 

5010 CALL#E6CA:FQRX=-RT0-.01 STEP.005 
5020 Y=SQRCRXR-XXX1X1 . 15 :CURSETXC+X, YC + 
Y, 1 :CURSETXC+X,YC-Y,1 
5030 ST=ST-1/X:X=X + ST :NEXT :ST=0 
5050 F0RX=R TO.005STEP-.005 :Y=SQRCRXR-X 
*X1*1.15:CURSETXC+X,YC + Y,1 
5060 CURSETXC + X,YC-Y,1 :ST=ST-1/X :X=X+ST 
JNEXT :CALL#E804 

Listing 3 Circle routine 


0 REM ====== LISTING 4 ====»-■======== 

1 REM == SAUING/LOADING ARRAYS PROG == 

2 REM == FOR THE 16/48K ORIC-1 ======= 

3 REM == COPYRIGHT A.J. NEWHAM 1984 ==== 

4 TEXT :GRAB ’increase RAM for Text only 
progs. 

5 IF PEEK C 42201=0 THEN HIMEMtt9800 ELSE H 
IMEM41800 ’file space on 48/16K Oric 

7 GOTO1000 

9 REM 11 Converts variable A$ to codes 

10 L=LENCA$J:IF L>0 THEN FOR K=1 TO L :PO 
KE ME,ASCCMID$CA$,K,111 :ME=ME+1 :NEXT 

20 POKE ME,13 :ME=ME + 1 :RETURN 

49 REM 21 Converts arrays to codes and 

saves as a memory block 

50 CALLHE6CA ’Turn off keyboard 

55 ME=SA 

59 REM X Example string array X 

60 FOR X=0 TO ELEMENTS:A$ = ARRAY$CX1 :GOSU 
B 10 :NEXT 

69 REM X Example numeric array X 

70 FOR X=0 TO ELEMENTS 
75 A$=STRSCARRAYCX11 

80 IF ARRAYCX1>0 THEN A$ = RIGHT$CA*,LENCA 
$1-11 ’strips off green attribute 
85 GOSUB 10 
90 NEXT 

99 REM X Start address of memory block X 

100 00KE45F,SA 
REM X End address X 
D0KE461, ME 

D0KE463 , ft 1 00 ’machine code file 
CALL4E804 ’Turn on keyboard 
CLS:PR I NT"PRESS ANY KEY TO SAUE 3 CO 
OF FILE ’”FI $"’ ON T APE. r :GET K$ 

3 : PR I NT 11 COPY "X : CALL4E6CA 
’Save file ROM routine 


109 

110 
120 
1 25 
126 
PIES 
130 FOR X=1 TO 
140 CALLffE57B 
150 CALL4E804 


198 PCW 




















160 NEXT 
170 RETURN 

139 REN 33 Poke filename FI$ into Page 0 
200 FOR X=1 TO LENCFI$3 :C=BSCCMID$CFI$,X 
,133 

210 P0KE#34+X, C :NEXT :DOKE#34+X, 4*100 -RETU 
RN 

239 REN 43 Load block 8* convert to array 
s 

300 CLS:PRINT:PRINT"PRESS ANY KEY TO LOP 
D" - GET K$ 

310 CPLL44E6CP 2CALL44E4A8 :CRLL#E804 

320 ME=DEEKC445F3-'CHLL4IE6CH 

325 CLS - PR I NT”PSSIGNING UPRIPBLES” 

330 FOR X=0 TO ELEMENTS :GOSUB 500:PRRPY$ 
CX3=P$:NEXT 

340 FOR X—0 TO ELEMENTS :GOSUB 500:PRRPYC 

X3=UPLCP^3 : NEXT 

350 CPLL44E804 ‘-RETURN 

499 REM 53 Converts codes back to variab 
i es 

500 :FOR Y= 1 TO 255 :B=PEEK CME3 :ME=M 
E+l - IF B=13 THEN RETURN 

510 P$ = P$ + CHR$CB3 :NEXT:RETURN 

599 REM 63 Control sub, for saving or 
loading files 

600 CLS :PRINT”DO YOU WBNT TO SPUE CS3 OR 
lOPD CL 3 P FILE ?” 

610 REPEPT :CH$=KEY$ .’UNTIL CH$=”S” OR CHS 
= "L " 

620 CLS :PRINT"PT FPST C F 3 OR SLOW CS 3 SP 
EED ?*’ 

630 REPEPT :SPS = KEYS ’-UNTIL SPSS'S” OR SPS 
-■" F ” 

640 IF SPS="F" THEN POKE#67,0 ELSE POKE44 
67, 1 

650 CLS:INPUT”FILENHME” ;FI$ 

660 IF CH$=”S" THEN CLS:INPUT”STPRT PDDR 
ESS FOR FILE”;SP 
670 GOSUB 200 

680 IF CHS="S” THEN GOSUB 50 ELSE GOSUB 
300 

690 RETURN 

999 REM ====== Main program ============ 

1000 ELEMENTS = 99 :DIM PRRPYSCELEMENTS 3,PR 

RPY[ELEMENTS 3 ’Example arrays 

1010 REM XXX USE GOSUB 600 TO SPUE/LOPD 
P FILE XXX 

1012 PPPER0:INK2 

1013 CLS :PRINT”FIRST SPUE PRRPYS” 

.1019 REM X FILL PRRPYS X 

1020 FOR X=0 TO 99 :B*=RNDC 1 3X26 + 65 2iAR$CX 

3=CHRS CB* 3 -PRCX3=X :NEXT 

1030 GOSUB 600 

1040 CLS:PRINT"NOW REWIND THE CPSSETTE & 
RE-LOPD THE FILE” 

1045 CLEPR-ELEMENTS=99:DIMPRSCEL3,PR CEL 3 
1050 WPIT500:GOSUB 600 

1059 REM X Pr i n t out array contents X 

1060 FORX=0TO99 :PRINTPRSCX3; -NEXT 
1070 FORX=0TO99 - PRINTPRCX3; 'NEXT 
3000 END 

Listing 4 Sa ving/loadin g a rra ys 


from #96D1 to #97FF. To check for any 
typing errors type PRINT A which 
should give 38912 if all is well. 

You can now save a copy of the 
machine code, by using 
CSAVE"V1 .OEXT", A#96D1, E#97FF. 
This will subsequently load a lot quicker 
than the Basic program. Switch the 
computer off then on to clear the 
memory and then, before any program¬ 
ming sessions, load the machine code 
with CLOAD"V1 .OEXT". Type NEW to 
reset the pointers, which have been 
disturbed by loading the machine code, 
and type HIMEM#96D1 to protect it 
from the Basic variable storage. Do not 
use GRAB or set HIMEM to a higher 
location or it could be wiped out. 

The machine code is stored below the 
HIRES screen sothatyou can use either 
the HIRES or TEXT screens. To use the 
ELSE debugger, type: 
DOKE#FO,#96D1. 

This diverts the operating system from 
the ELSE bug in the ROM to a bug-free 
version in the machine code program. 
When using IF . . . THEN . . . ELSE . . 
always precede the ELSE statement 
with a colon. Test it out on the line 
below. 

10GETA$: IFA$ = "Y"THEN PRINT 
"OK";:ELSE PRINT "NO"; 

Because the VERIFY and PRINT AT 
routines are called up by using the !, 
you will need to switch the setting from 
one to the other before you use either of 
them. Typing DOKE#2F5, #9700 sets 
the ! up for the VERIFY command and 
DOKE#2F5, #96E5 sets it up as the 
PRINT ATX,Y command. 

To VERIFY a program, first set!, then 
type !"FILENAME" or!"FILE NAME",S 
— whichever is relevant. The message 
'Searching' will appear on the top line. 
Play the recorded copy and the mes¬ 
sage will change to 'Verifying -FILE 
NAME' and the routine will check to see 
if it matches the same area of RAM in 
the memory. It will give a 'ping' sound 
and message if it has verified correctly, 
and a 'shoot' sound and message if 
there is an error in recording. To use the 
PRINT AT command, set! correctly and 
type !X,Y;"Text". 

Note: 16k owners should replace the 
96 and 97s in the addresses in this 
section with 16 and 17 respectively. 

Conclusion 

Although these routines require some 
programming knowledge to use, they 
provide the Oric-1 owner with many of 
the facilities of the Atmos at no extra 
cost. Alternatively, they would be 
used as a fill-in until Oric offers an 
upgrade either with keyboard and 
ROM, or ROM alone. 

The choice is yours—but at least now 
you won't feel cheated into having to 
rush out and buy an Atmos. 


Acknowledgements are due to Oric 
Computing magazine for permission to 
include the VERIFY listing in this article. 

Q3D 
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Booked to win! 
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Thi s month he recomnnends one chessjjub location w hich shouJc[beof 

interesttobeginners. 


Welcome to Micro Chess 


Micro Chess covers all the news and events in the busy world of computer 
chess. With new chess programs and new chess computers appearing all the 
time, we evaluate their strengths and weaknesses as they become available. 
We shall be presenting profiles of programmers, both amateurs and 
professionals, which will cover their methods and their interest in chess 
programming, and we shall be talking to suppliers and looking at their plans. 

Computer Chess affects computer enthusiasts in two different ways. For 
some, the fact that they can now play chess against either their home computer 
or a dedicated chess computer has opened up the delights of the game. For 
others, the real interest is not so much in playing chess as in trying to build a 
chess program. Micro Chess aims to meet the interests of both. 

Chess is a game that can be as exciting for the beginner as it is for the grand 
master. So if you haven't playedbefore, get yourself a good introduction to the 
game — there are dozens in the bookshops — and get to it. 


The Chess Computer Flandbook (Bats- 
ford £4.95) written by David Levy is a 
very good place to begin to understand 
such abstruse matters as evaluation 
functions, killer heuristics and the 
alpha-beta algorithm. (Sorry if these 
terms putyou off the idea of evertaking 
up chess programming.) 

Levy's approach throughout the 
book is to take the layman firmly, 
though with some kindness, through 
the neat logical manoeuvres that make 
up the received wisdom of chess 
programming. Not all ofwhathesays is 
easily grasped. There are mathematics 
professors who madden their students 
by saying things like: 'Now it can easily 
be seen that . . .' when students feel 
themselves groping about in near total 
darkness. You might find this text has, 
on occasion, a similar effect. 

This is largely because it is an 
extremely compact work. The entire 
subject of chess programming is dis¬ 
posed of in four chapters, totalling 62 
pages. The remaining four chapters, 
which make up the rest of the book's 
131 pages, are on topics of general 
interest, and have titles like 'What to 


look for in a chess computer', 'How to 
play against chess programs' and 'How 
strong can chess computers become?' 

The first four chapters are an account 
of the concepts needed in chess prog¬ 
ramming; they are not a guide to 
writing programs in machine code or 
Basic or anything else. There is not a 
line of code in the whole book (though 
Levy reckons that anyone who knows 
Basic should be able to put the concepts 
to work without much difficulty.) This 
absence of code makes it more 
approachable reading for all those 
non-programmers who might have 
wondered howcomputerscan bemade 
to play chess. 

This involves two rather different 
kinds of problem. The first problem, 
stated by Levy in the opening line of the 
book, is: How do you tell a computer 
what chess is? As Levy reminds us: 'It is 
one thing for a human to gaze at a 
chessboard, see where the pieces are 
located and understand the rela¬ 
tionships between them, but a compu- 
teris merely a devicethatcan storeand 
manipulate numbers.' The answer to 
this problem takes you into the fun¬ 


damentals of a chess move generator. 

That is the easy bit. The next and far 
more difficult problem, once the com¬ 
puter can generate chess moves, in¬ 
volves teaching it to recognise worth¬ 
while moves from bad ones. This 
brings us to the evaluation function. In 
order for the evaluation function to 
work well (and computer chess prog¬ 
ramming still has a long way to go 
here), all the subtleties of chess have to 
be reduced to terms the computer can 
understand — that is, everything hasto 
come down to numbers. 

Take the move generator first. To 
start with, you need a way of telling the 
computer precisely which piece is on 
what square. This is achieved by 
assigning the pieces numbers, positive 
for white, negative for black. Even in so 
simple a step there are subtleties to be 
taken into account. Kings and rooks that 
have not moved (and which therefore 
still keep their castling rights) have to be 
earmarked in some way. Pawns that 
start with a double move (such as e2-e4) 
have to be noted so that the en passant 
capture rule can be applied. 

This information gives the program 
all it needs to know about the location 
and identity of each piece. It still doesn't 
know what they are. Remember that 
computers are about numbers. Defin¬ 
ing a knight, for example, for a compu¬ 
ter is not a pictorial affair. There is no 
way to tell it that a knight, by historical 
convention, in the Staunton set, is a 
horse's head and neck on a pedestal. 
Tell it all the possible moves a knight 
can make in any position and you have 
told it all it needs to know. 

Levy explains three ways of generat¬ 
ing lists of all the possible legal moves 
for every piece in any chess position as 
follows: 

(1) Move generation by square offset; 

(2) Table driven move generation; and 

(3) Incremental updating of move lists. 
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If you've never thought about this 
subject before, you should come away 
from this section with a fair idea of how 
all three work. 

There are some lovely little gems of 
logic that chess programmers have 
come up with in even this rather basic 
area. But first, forthe beginner, here, in 
summary form, is Levy's account of the 
first method, move generation by 
square offset. Assign each of the 64 
squares on the chessboard a two-digit 
number, so: 


18 

28 

38 

48 

58 

68 

78 

88 

17 

27 

37 

47 

57 

67 

77 

78 

16 

26 

36 

46 

56 

66 

76 

86 

15 

25 

35 

45 

55 

65 

75 

85 

14 

24 

34 

44 

54 

64 

74 

84 

13 

23 

33 

43 

53 

63 

73 

83 

12 

22 

32 

42 

52 

62 

72 

82 

11 

21 

31 

41 

51 

61 

71 

81 


If you place a king on square number 
54, the rules of chess allow the king to 
move to any adjacent square not 
already occupied by his own pieces or 
not under direct attack by an oppo¬ 
nent's pieces (he may, of course, move 
onto a square occupied by an oppo¬ 
nent's piece — captures by the king are 
not unheard of in chess . . .). A series of 
arithmetical operations will generate 
the addresses of all the squares adja- 
centto square 54. The same operations 
will hold good for generating the 
addresses of legal moves for the king 
from any square on the board (the 
border squares excepted, for the mo¬ 
ment). 

As Levy points out, if you call the 
square the king is on, square k, then, in 
general form, the squares it can move 
to (rules permitting) are: 
k-9, k + 9, k-1, k+1, k-11, k-10, k+10. 

Try it and see. If you do your 
arithmetic properly you should come 
up with the squares, 45, 63, 53, 55, 43, 
65, 44 and 64. 

When you've got this far, and defined 
the move sequences for all the pieces, 
you'll have an interesting little prob¬ 
lem. What do you do about moves 
which would take a piece off the edge of 
the board? It might sound trivial, but try 
solving it. 

The first step is to allocate an 'out of 
bounds' number to offsets without 
addresses on the board. A more soph¬ 
isticated solution istotreatthe board as 
a 10x12 cylinder. 

Why 10? — knights can leap two 
squares off the board before hitting an 
'out of bounds' square. Why 12? — 
because, as Levy puts it: . . the file 
which is two files to the left of the a-file 
actually occupies the same place in the 
computer's memory as thefile which is 
two files to the right of the h-file.' Got it? 

If you get through the first chapter, 
you probably have a taste for the joys of 
logical analysis. In which case, Chapter 
Two, which tackles the basics of build¬ 
ing an evaluation mechanism, will be 
pure delight. Levy proposes ways of 
giving numerical weights to such fac¬ 
tors as material, mobility, centre con¬ 
trol, piece development, king attacks, 
pawn structures, piece attacks and 
piece defences. 


Chapter Three, 'Tree Searches' tells 
you enough about minimax to get you 
started on your own program. It also 
provides a clear account of why the 
alpha-beta algorithm can cut down the 
number of positions a computer needs 
to evaluate by 99.5% — without the 
least danger of missing a good move. 

The fourth and last chapter on this 
theme deals with search strategies. 
How dows the computer know when it 
can profitably spend time searching a 
position deeply? How does it decide 
when to terminate a search? This is 
well-trodden ground, but fascinating 
for newcomers. 

Although I've concentrated on the 
conceptual side of the book, there is 
much of interest in the second, more 
anecdotal, half. All in all, a neat little 
volume and a useful book for chess 
programmers. 

Games section 

White: David Levy. Black: Cray Blitz. 
Notes by Dr John Nunn. 

I had been favourably impressed by 
some of the games played by Cray Blitz 
in the world computer championships 
and other events, so the result of David 
Levy's match with this program came 
as rather a surprise to me. Not that 
David winning 4-0 was a surprise, but 
the manner in which he won was. Quite 
simply David made Cray Blitz look like a 
very weak club player. He relentlessly 
exploited all the weaknesses of compu¬ 
ter programs, taking the machine out of 
its opening book at the first chance, 
never allowing complications to start, 
and utilising Cray's reluctance to repeat 
the position to induce inferior moves. It 
is apparently a very different matter for 
a program to play against other pro¬ 
grams than it is to play against the 
adaptable mind of a knowledgeable 
human opponent. 

Here is the most interesting game of 
the match. 

★ ★ ★ 

1 d2-d4 Ng8-f6 

c2-c3 

(An unusual move designed to take 
Black out of its opening book.) 

2 ... e7-e6 

3 Ng1-f3 c7-c5 

4 e2-e3 Bf8-e7 

5 Qdl-c2 0-0 



Position after 7 . . . c5-c4 


6 Bf1-d3 d7-d5 

7 Nb1-d2 c5-c4? 

(A serious positional error. Black is 
tempted by the prospect of forcing the 
bishop to retreat, but he forfeits the 
pressure against White's centre 
afforded by the attack of the c5 pawn on 
the one at d4. Without this pressure 
White has a completely free hand in the 
centre. To be fair to Cray Blitz, this type 
of mistake was often made by top 
human players in the 1890s, when the 
problems of central play were not well 
understood. The correct plan was to 
exchange White's most dangerous 
piece, the d3 bishop, by 7 ... b7-b6 
followed by 8 . . . Bc8-a6. 

8 Bd3-e2 Qd8-a5? 

(Black's only hope for counterplay 
was to advance hisqueenside pawns to 
a5 and b4. On a5 the queen obstructs 
the execution of this plan.) 

9 e3-e4 Bc8-d7 

10 e4-e5 Nf6-e8 

11 Nd2-f1 Ne8-c7 

12 g2-g4 

(It is a matter of personal taste how 
White conducts the attack. 12 h2-h4 
followed by Nf3-g5 might have been 
even stronger.) 


12 


Bd7-a4 

13 

Qc2-b1 

Nb8-d7 

14 

g4-g5 

Rf8-c8 

15 

h2-h4 

b7-b5 

16 

a2-a3 

Kg8-h8 



(Even Cray Blitz can make typical 
pointless computer moves.) 

17 Nf1-h2 Ba4-b3 

18 Nf3-d2! 

(Black threatened 18 ... Qa5-a4 
followed by . . . Bb3-c2. Nowthe knight 
can eliminate the bishop if Black plays 
his queen to a4. 


18 


Nd7-b6 

19 

Nh2-g4 

Bb3-a4 

20 

Nd2-f3 

Rc8-g8 

21 

h4-h5 

Ba4-b3 

22 

Nf3-d2 

Qa5-a4 

23 

Nd2xb3 

c4xb3 

24 

g5-g6 

f7xg6 

25 

h5xg6 

h7-h6 

26 

Qb1-d3 



(Now Black cannot prevent a lethal 
sacrifice at h6.) 

26 Be7-h4 

27 Rh1xh4 Resigns 

EH 
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doiYtsendanSAE_ with yourquery. 


Sweden 

calling 

PC-8201A users 

I am a satisfied owner of the 
NEC PC-8201 A lap-held 
computer. However, as this 
amazing machine has not yet 
achieved the popularity in 
Sweden which it deserves, 
and my contact with other 
users is minimal, I have the 
following questions to ask: 

1 Is there a magazine or 
newsletter for this machine? 

2 Is there a PC-8201 A user 
group? 

3 Which companies write 
software for the PC-8201 A (I 
am only aware of Pcalc)? 

4 Which companies make 
peripherals for the machine? 
MJ Wiechowski, Uppsala, 
Sweden 

I'm afraid that neither I nor 
NEC knows of any user group 
or magazine which supports 
the PC-8201 A, but NEC was 
kind enough to supply details 
of its Swedish distributor, 
Lundberg International AB, 
who may be able to help you. 

The company's phone 
number is 011 1375 00. 

Your best bet for 
peripherals is NEC itself, and 
a company doing great things 
in the software field is 
Microtime Ltd, 106A Bedford 
Road, Wootton, Bedfordshire 
NK43 9JB 

Portable word 
processing 

Two years ago I bought a 
word processing package 
consisting of a British Micro 
Mimi 802G micro, a Philips 
monitor, WordStar and a 
Fujitsu printer. The computer 
runs on CP/M. 

I often write while on visits 
abroad, which means typing 
the text into the computer 
when I get home. I also often 
write in libraries. 

I would like to be able to 
take some type of portable 
device around with me so 
that I can key in my work 
wherever I am, and run it into 
the computer for editing and 
storage when I get home. 

Are there any products that 
I could use for this, either 


available now or in the 
pipeline, and how much do 
they cost? 

Caroline Richmond, London 
SW15 

No problem! There is now 
such a wide range of portable 
computers on the market that 
it's getting difficult to keep 
track of all the new machines. 

Your choice of portable 
depends on two things: how 
much money you want to 
spend, and how many words 
you write. The cheapest 
practical portables are made 
in Japan by a company called 
Kyocera. These machines are 
sold by Tandy, NEC and 
Olivetti, and although the 
names change they are all 
basically the same machine. 

Kyocera machines are 
supplied with 40-column by 8- 
line displays, which are just 
about acceptable for word 
processing. They also come 
with an adequate word 
processor, but have limited 
memory — 4-5000 words at 
the most. 

Another machine to look at 
is the Epson PX-8. This offers 
a larger screen and more 
memory, but it's more 
expensive. 

For more details about 
Kyocera and Epson see the 
recent PCI/Vbenchtests. 

All these machines come with 
built-in communications 
software to allow them to talk 
to other micros. The trouble 
starts with your Mimi, which 
doesn't have any built-in 
comms software. I've spoken 
to British Micro, which says 
that the Mimi will run two 
communications programs — 
BSTAM and BSTMS. Both are 
very old and widely-used 
comms packages but are not 
particularly easy to use, 
which is a pity because there 
are many more friendly 
systems around, but they 
won't run without change on 
your machine. I strongly 
recommend that you ask your 
local dealer to set up the 
software. 

The two machines will be 
physically connected by their 
RS232 ports and a length of 
cable. When you get back 
home, connect the two 
machines and start 
transmitting. You can either 
use a specially made 
'communications' cable, or 
use a standard straight-wired 
cable with a 'null modem 
adaptor'. In either case, your 


dealer should be able to 
supply what you need. 

Which micro for 
Lotus 1-2-3? 

I am a director of a 
medium-sized company 
which imports and 
distributes coal and oil. We 
currently use a Burroughs 
B90 minicomputer for our 
computing needs, but we 
decided recently that we 
needed a smaller computer 
for spreadsheet applications. 
We intend to use Lotus 1-2-3, 
but are unsure about which 
micro to run it on. We have a 
shortlist of three micros: IBM 
XT, DEC Rainbow 100+ and 
ACT Apricot XI, each with a 
10Mbyte winchester. 

The arguments for and 
against each machine, as we 
see them, are: 

1 IBM and DEC are unlikely to 
fold. 

2 DEC in particular offers a 
very attractive service and 
back-up package. 

3 The ACT Apricot is very 
compact and portable; it's 
also much cheaper. 

4 The Apricot is regarded as a 
'toy' by some members of 
staff. 

5 The B90 is the main 
computer and the micro will 
only be used occasionally, so 
is it necessary to have high 
class back-up? 

Can you help? Perhaps you 
can suggest a different 
machine. 

James Neil, Bangor 

All three names you mention 
are good machines. There is 
certainly no question of the 
ACT Apricot being a 'toy' 
micro — in fact, it's more 
powerful than the IBM PC! 

The only drawback is that 
Lotus Corporation does not 
support it as a legitimate 
machine to run 1-2-3. This 
means that even if you do find 
a version of 1-2-3 running on 
the Apricot, don't expect 
Lotus to be too helpful if you 
run into trouble. 

This leaves the DEC 
Rainbow and the IBM XT, 
both of which are supported 
by Lotus. The Rainbow is a 
good machine, but it hasn't 
taken off in the same way that 
other major manufacturers' 
machines have. If your dealer 
is offering you a good deal, it 


could easily fulfil your needs. 

Lotus 1-2-3 was written 
specifically for the IBM PC, so 
obviously this is where it's 
most suitable. It's difficult to 
say anything new about the 
IBM PC — it's the standard, 
16-bit machine. It's reliable, 
and it's still overpriced. It's 
also getting old — there are 
many machines around that 
are technically superior to the 
PC but will still run PC 
software. 

At the moment, my 
favourite PC clone is the 
Olivetti M24. I have had the 
machine on my desk for a 
couple of months now, and I 
still haven't found any PC 
software that it won't run. The 
M24 costs about the same as 
the PC, but it offers much 
higher performance by using 
the full 16-bit 8086 chip 
running flat out at 8Mhz. 

Choosing a micro 
for word 
processing 

I am 68 years old and have 
been using an Ohio 
Superboard 11 for many 
years, for which PCW has 
published some interesting 
articles in the past. I became 
interested in a small business 
for which I purchased a word 
processing tape to assist in 
administration. 

I now realise the limitations 
of this tape and need to buy 
another word processing 
tape or EPROM, and change 
my computer accordingly. 
With this in view, can you 
suggest a good word 
processor and a computer to 
run it? I have put the cart 
before the horse because the 
word processor is the 
essential tool. I'm not 
interested in using the 
computer for anything other 
than word processing and 
add-ons are of no interest to 
me — all I require is a good, 
basic workhorse computer. 
What do you suggest? 

Mr C Birchall, Wigan, Lancs. 

You are taking the correct 
path towards choosing a 
computer as you have 
decided what you want to do 
with it — you are by no means 
putting the cart before the 
horse. 

I can give some 
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suggestions, including 
hardware requirements, so 
that you can approach 
computer salesmen knowing 
exactly what you want. 

Only consider disk or 
ROM-based word processors, 
as a tape system will be as 
inconvenient as your present 
one. You will also require a 
computer with a good 
keyboard, which will stand 
continuous use and allow 
touch typing, and you'll also 
need a disk drive to store 
created documents. 

There are several systems 
which fit your requirements, 
including the Commodore 64, 
BBC, Dragon 64, NewBrain 
and Memotech. Visit the 
appropriate High Street shops 
(WH Smith, Dixons, and so 
on), and try them out for 
yourself before you decide. 

Running 
CP/M on the 
NewBrain 

As a NewBrain owner, I am 
always hearing about the 
CP/M operating system but 
have been unable to obtain it. 

I did read somewhere that by 
pressing the STOP key when 
switching on the NewBrain, 
the CP/M copyright sign 
could be released from 
memory and displayed on the 
screen. I have tried this but to 
no avail. 

Please can you help me? 
Hudson Croft, Workington, 
Cumbria 

CP/M stands for Control 
Program for Micros. What the 
letters don't tell you is that it's 
an operating system for 
micros based on the Z80 
processor, using disk drives 
for storing and retrieving data 
and programs. The NewBrain 
is a tape-based machine and 
has its own tape operating 
system in Read Only Memory 
(ROM). The NewBrain is, in 
theory, upgradable to a disk 
machine running CP/M, and 
many NewBrain owners 
managed to make that 
upgrade before Grundy 
folded. 

Unfortunately, since that 
time supplies of disk units, 
together with the memory 
expansion units required, 
have dried up. Although 
Tradecom, the company 
which took over from Grundy, 
has been promising supplies 
since last year, rumour has it 
that a batch of drives 
delivered to a distrubutor 
recently was faulty to a unit. 

Sadly, Tradecom has not 
convinced NewBrain owners 
that it is willing or able to 
support the machine in the 
UK. 


The 

disadvantages of 
Basic compilers 

I read with interest the first 
part of Mike Liardet's article 
'Creating a Program' {PCW, 
June 1984). However, his 
warning about compiled 
Basic puzzles me. 

Why can't a Basic compiler 
be as efficient as a Fortran or 
Pascal compiler? Is the 
performance of the following 
compilers unsatisfactory? 

1 The Basic compiler for the 
Spectrum, by Softek. 

2 The Basic compiler 
PETSPEED, for the 
Commodore 64. 

3 The Basic-80 compiler for 
the Z80 Apple. 

Wilf Morton, Rugby, 
Warwickshire 

Mike Liardet's warning about 
Basic compilers springs from 
the simple fact that Basic was 
not designed to be a compiled 
language. Consequently, any 
Basic compiler will have to 
fight against the very nature 
of the language itself. 

It's unfair to expect such 
compilers to compete with 
Fortran or Pascal which are, 
by definition, compiled 
languages. You should 
compare Basic compilers with 
programs written in Basic or 
machine code, remembering 
to take into account the 
language's ease of use. 

Retrieving 
Commodore 64 
programs 

I have just spent three 
months developing a game 
on the Commodore 64 which 
I hope to sell to make a 
fortune. However, when I 
tried to load it to add the 
finishing touches, it failed 
with a bad error message. 

Is there anything I can do to 
retrieve my program and my 
sanity, or do I have to start 
again? 

R Deacon, Maidstone, Kent 

You'll be delighted to know 
that there's a good chance of 
retrieving your program 
courtesy of the curious way in 
which the Commodore 64 
loads programs. One of the 
reasons why it takes so long 
to load a program is that it 
loads it in twice. The first load 
is stored immediately in 
memory, and the contents are 
checked against the incoming 


second load. This is supposed 
to prevent loading errors, but 
it slows things down 
considerably. 

If your program failed to 
load in this second stage, you 
can retrieve it by convincing 
the machine that all is well by 
typing in the following 
commands. 

POKE 45, PEEK(831): 

POKE 46, PEEK(832):CLR 

Reliable Apple II 
INPUT routine 

Using Applesoft Basic, the 
Apple II signals all errors 
except'?' or'??' following a 
bad INPUT response. This can 
be awkward when a 
semi-skilled operator is 
entering a long series of 
inputs without looking 
constantly at the screen. 

Could you suggest a way of 
attaching a CHR$(7) signal to 
these two error signs? I have 
tried monitoring PEEK(254), 
which works — the first time 
an error occurs. However, I 
have been unable to prevent 
the signal appearing at 
subsequent requests for 
input before the response has 
been entered. 

Until I can make the INPUT 
routine more reliable, I am 
asking operators to enter the 
inputs as sequences of DATA 
lines (errors which can be 
picked up during program 
execution), but this is tedious 
and a waste of time. 

I would appreciate your 
help to enable me to revert 
more safely to the INPUT 
routine. 

Graham Balmain, Bitterne, 
Southampton 

It's remarkably easy to alter 
the Apple's operating system, 
as it's stored on disk and 
copied into RAM when the 
machine is switched on. 
Consequently, it's easy to 
change part of it by POKEing 
the required action into the 
correct location. The error 
messages are stored between 
the addresses 43380 and 
43581. 

The following program will 
allow you to display these 
locations and their contents 
onscreen, thereby allowing 
you to alterthem at will. 

10 FOR Z = 43380 TO 43581 
20 X = PEEK(z)— 128 * (PEEK 

(Z)> 

128):a$=CHR$ 

(46*(X<32)+X*(X>31)) 

30 PRINTZ" " PEEK (Z), A$ 

40 NEXT 

When you alter an error 
message, you must ensure 
that the new version has 
fewer or the same amount of 
characters as the old one, and 


the last character in your 
message must have bit seven 
set (the number stored is 128 
higherthan its ASCII value). 

There is, however, a 
simpler answer to your 
problem — utilise the Apple's 
ON ERRORGOSUB 
command, which will go to an 
error subroutine, ring bells 
and display messages to its 
hearts content. 

Dr M P Thorne 

Commodore 64 
bug warning: 
unacceptable 
errors 

I hope you can help me with a 
problem which may serve as 
a warning to others 
contemplating buying a 
Commodore 64 plus VIC 1541 
disk drive. 

According to the disk drive 
manual, the sample programs 
issued with the drive, the 
word processing package 
Easyscript and all other 
published material I have 
investigated, an already 
existing file on a disk may be 
overwritten by a file of the 
same name by using the 
SAVE & REPLACE command. 

What they fail to mention is 
that there's a very good 
chance that this will destroy 
many other disk files by 
overwriting them. This can 
naturally cause problems. 

Is there a bug in this 
system or is it a mistake in 
the manual? 

S James, Chester 

You are right in thinking that 
there's a bug in the disk 
system, which in turn is 
causing a problem with the 
SAVE & REPLACE command. 

The problem arises 
whenever the program you're 
about to save is bigger than 
the one to be replaced. The 
result is disastrous, as it 
overwrites existing data on 
the disk. 

However, it's not 
unreasonable to think that it's 
a mistake in the manual, as 
it's littered with them. Such 
bugs and manual mistakes 
are unacceptable, and there 
seem to be no plans to rectify 
them. There's a new version 
of the manual but it still 
contains errors. 

Commodore is about to 
launch the 1542 disk drive, 
which is basically the 1541 in 
a new coat. Whether it has 
inherited its predecessor's 
bugs remains to be seen. 

[£0 
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Newcomers 
start here 

This is ouruniquei quick-reference guide , reprintedevery 
month, tojTel£ourreaderspic^hroughthejriost^ 

ijnportantptece soffnecessary^/argonfound/n PCW. 

White it's ijn no way totally comprehensive, we trust you 'll 

find it a useful introduction. Happy microcomputing! 


Probably the first thing you noticed on 
picking up this magazine for the first 
time was the enormous amount of 
unintelligible-looking jargon. In the 
words of The Hitch-hiker's Guide to the 
Galaxy: Don't panic! Baffling as it may 
sound, the jargon does actually serve a 
useful purpose. It's a lot easier to say 
VDU, for example, than 'the screen on 
which the computer's output is display¬ 
ed.' This guide is intended to help you 
find your way around some of the more 
common 'buzzwords' you're likely to 
come across in the pages of PCW. 

For those completely new to comput¬ 
ing, let's start with the question: What is 
a microcomputer? We can think of a 
micro as: a general-purpose device in 
contrast to a typewriter, which can only 
be used for typing; a calculator, for 
performing calculations; a filing 
cabinet, for filing information, to name 
just a few of its functions. A micro can 
do all these things and more. 

If it's to be of any use, a general- 


purpose device needs some way of 
knowing what to do. We do this by 
giving the computer a set of logical 
instructions called a program. The 
general term for computer programs is 
software. Every other part of a micro¬ 
computer system is known as hard¬ 
ware: 'Ifyoucantouch it, it's hardware.' 

Programming 

Programs must be written in a form the 
micro can recognise and act on—this is 
achieved by writing the instructions in a 
code known as a computer language. 
There are literally hundreds of different 
languages around, the most popular of 
these being Basic. Basic is an acronym 
of Beginners' All-purpose Symbolic 
Instruction Code. Although originally 
intended as a simple introductory 
language, Basic is now a powerful and 
widely used language in its own right. 

Other languages you're likely to 
come across in PCW are Forth, Pascal, 


Logo, C and Comal to name but a few. 
These are known as high level lan¬ 
guages because they approach the 
sophistication of a human language. 
You'll also see references in PCW to the 
low level languages, assembly lan¬ 
guage and machine code. We'll look at 
these in a moment. 

The heart of a micro, the workhorse, 
is the processor or Central Processing 
Unit (CPU). The processor usually 
consists of a single silicon chip. As with 
computer languages, there are a num¬ 
ber of different types of processor 
available, the Z80, 6502,6800 and 8088 
being just a handful (literally!) of the 
types in common use. The processor is 
nothing magical — it's just a bunch of 
electronic circuits. It's definitely not a 
'brain'. 

As it's electronic, the processor's 
circuitry can be in one of two states: on 
or off. We represent these two states by 
binary (base two) notation, the two 
binary digits (known as 'bits') being 0 
and 1. It's possible to program compu¬ 
ters in binary notation, otherwise 
known as machine code (or machine 
language) programming. 

Machine code is called a low level 
language because it operates at a level 
close to that 'understood' by the 
processor. Languages like Basic are 
known as high level languages because 
they are symbolic, operating at a level 
easily understood by people but not 
directly understood by the processor. 

Between high level languages and 
machine code is a low level language 
known as assembly language or, collo¬ 
quially, assembler. This is a mnemonic 
code using symbols which the proces¬ 
sor can quickly convert to machine 
code. 

Since everything has to be converted 
into binary form before the processor 
can makesenseofit,weneedsomesort 
of code to represent each character to 
be processed by the computer. In order 
to simplify communication between 
computers, a number of standard 
codes have been agreed on. The most 
widely used of these codes is the 
American Standard Code for Informa¬ 
tion Interchange, ASCII. This system 
assigns each character a decimal num¬ 
ber which the processor can then 
convert to its binary equivalent. 

A program written in a high level 
language must be converted into bin¬ 
ary before the processor can carry out 
its instructions. We could of course do 
this manually, but since this is exactly 
the sort of tedious job computers were 
designed to do for us, it makes much 
more sense to write a program to do it. 

There are two types of program to do 
this translation for us. 

The first of these is a compiler which 
translates our whole program per¬ 
manently into machine code. When we 
compile a program, the original high 
level language version is called the 
source code while the compiled copy is 
called the object code. Compiled prog¬ 
rams are fast to run but hard to edit. If 



A schematic view of a microcomputer system 
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*** CUT PRICE MICROS *** 

Apricot & 2x315K & Monitor.£1436 

Apricot & ZX 720K & Monitor.£1596 

Apricot XI & 10 meg & Monitor.£2396 

Apricot XI & 5 meg & Monitor.£2156 

Sirius 1 & 10 meg & Monitor.£3196 

Sirius 1 & 2.4 meg & Monitor.£2316 

Any Three Pegasus accounting modules £600 

Any Single Pegasus module £225 

Apricot XI with 10 meg & 3 Pegasus 
accounting modules £2846.20 

Cut Price Disks, software and other supplies 

also available 

Call MCS on 01-802 0019 

Ail prices exclude VAT, please add £10 p&p on all Micro Computers. 
Government and Local Authority orders welcome 

3A Woodlands Park Road, London N15 
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we want to change a compiled prog¬ 
ram, we either have to edit it in machine 
code (extremely difficult) or we have to 
go backtoacopyofthesourcecode. For 
this reason there is a second translation 
program: an interpreter. An interpreter 
waits until we actually run (use) the 
program, then translates one line at a 
time into machine code — leaving the 



language. This makes it slower to run 
than a compiled program, but easier to 
edit. 


There are two unusual Basic words 
you're likely to come across: POKE and 
PEEK. When you program in a high 
level language, you are normally un¬ 
able to choose in which part of the 
machine's memory the processor will 
store things. This makes programming 
easier as you don't need to worry about 
memory locations, but slows down the 
program since the processor has to 
'look up' addresses for you. Using the 
POKE command, however, you can 
'poke' a value directly into a desired 
memory address. 'POKE 10000,56', for 
example, puts the value 56 into mem¬ 
ory location 10000. PEEK allows you to 
examine the content of a particular 
memory address. If you were to follow 
the above poke with 'PEEK (10000)', the 
computerwould respond by displaying 
the value 56. POKEing and PEEKing is 
normally done to increase program 
speed, but may also allow us to do 
things which could not be done through 
Basic. 

Memory 

So far, we have a processor and a 
program. Since a computer needs 
somewhere to store programs and 
data, it needs some kind of memory. 
There are two types of memory: Read 
Only Memory (ROM) and the badly- 
named Random Access Memory 
(RAM). ROM is so-called because the 
processor can 'read' (get things out of) 
its contents, but is unable to 'write to' 
(put things in) it. 

ROM is used to store firmware, the 
name given to software permanently 


available on the machine. An interpre¬ 
ter is a typical example of firmware 
(stick with it: it gets easier!). 

RAM differs from ROM in two impor¬ 
tant ways. Firstly, you can write to it as 
well as read from it. This meansthatthe 
processor can use it to store both the 
program it is running and data (in¬ 
formation). The second important dif¬ 
ference is that RAM needs a constant 
power supply to retain its contents: as 
soon as you switch the computer off, 
you lose your program and data. 

There is a type of RAM, known as 
CMOS RAM, which requires only a tiny 
amount of power to retain its contents. 
This isfound in portable computers like 
the Tandy 100 and the Gavilan MC. It is 
usually powered by small ni-cad 
batteries so that programs and data are 
retained even when the main power is 
switched off. At present, CMOS RAM is 
extremely expensive and is not likely to 
be used in desktop machines for a little 
while yet. (CMOS stands for Com¬ 
plementary Metal Oxide Semicon¬ 
ductor). 

Memory is described in terms of the 
number of characters we can store in it. 
Each character is represented by an 8 
bit binary number. 8 bits make one byte 
and 1024 bytes make one Kilobyte or 
Ik. 32k, for example, means that the 
computer can store about 32000 char¬ 
acters in its memory. If 1024 sounds like 
an odd number, remember that every¬ 
thing is based on the binary system, 
thus 1,2,4,8,16 . . . 1024 being the 
nearest binary multiple to 1000. 

While we're on the subject of bits, 
you'll often see computers and their 
processors described in terms of their 
bit power: 8-bit, 16-bit,32:16-bitandso 
on. This is a means of describing how 
large a binary number the processor 
can handle »n one chunk. A binary 
number, incidentally, is known — con¬ 
fusingly — as a word. An 8-bit proces¬ 
sor, for example, can handle 8-bit 
words, that is, up to 11111111 (255 in 
decimal). Anything largerthan this has 
to be broken down into manageable 
chunks before it can be processed. 

A 16-bit machine can handle bigger 
chunks of data at a time. This means it 
can handle ('address') larger amounts 
of memory at one time. This is why 
most 8-bit machines have a maximum 
of 64k RAM while 16-bit micros usually 
have 128k upwards. 

As 16-bit processors can handle 
larger words than an 8-bit machine, 
they ought to be twice as fast. In 
practice, however, there is a little more 
to it than that. While it may take a 16-bit 
machine half as long to work out that 
2 + 2=4, the actual processing is only 
part of the story. 

The result of the calculation has to be 
placed into the appropriate memory 
location, passed to the screen or 
whatever is required. The transfers to 
and from the processor are often made 


in 8-bit form; this is why you'll hear 
people arguing that certain processors 
are not 'true' 16-bit. If the problem has 
to be handed to the processor in 8-bit 
form, turned into 16-bit, calculated and 
then the result turned back into 8-bit for 
transfer elsewhere, there may be little 
or no saving in time over an 8-bit 
system. 

The other factor affecting speed is 
that the actual processing may form 
only a small part of the overall opera¬ 
tion. A word processor, for example, 
spends most of its time passing files to 
and from disk and waiting for the userto 
type the next character. The processing 
itself consumes very little time. And if 
you look at the Benchmarks summary 
( PCW, December 1983, pp. 238-241), 
you'll see some 8-bit machines beating 
their 16-bit rivals — even in processor- 
bound operations like the PCW 
Benchmarks. 

Returning to the subject of RAM for a 
moment, a word of warning: Don't rush 
out with your new-found understand¬ 
ing to buy the machine offering you the 
most RAM foryour money. Quite aside 
from the fact that the amount of RAM is 
by no means the only consideration 
when buying a micro (no matter how 
much manufacturers may stress it), 
different machines use differing 
amounts of RAM for things like 
graphics. Always check how much 
RAM is actually available to the user for 
program storage. Machines which 
proudly proclaim '64k' may well leave 
you with lessthan half ofthisin whichto 
store Basic programs and data. 

Back up storage 

There are numerous forms of perma¬ 
nent or back up storage, but by far the 
most common are floppy disk, floppy 
tape and cassette. 

Floppy disks or diskettes are circular 
pieces of thin plastic coated with a 
magnetic recording surface similar to 
that of tapes. The disk, which is 
enclosed in a protective card cover, is 
placed in a disk drive. Disk drives 
comprise a high-speed motor to rotate 
the disk and a read/write head to record 
and 'play back' programs and data. 

The disk is divided into concentric 
rings called tracks (similar to the tracks 
on an LP) which are in turn divided into 
small blocks by spoke-like divisions 
called sectors. 

There are two methods for dividing 
the disk into sectors. One method is 
called hard sectoring, where holes 
punched in the disk mark the sectors, 
and the other is soft sectoring where 
the sectors are marked magnetically. 
The reason that disks from one 
machine can't be read by a different 
make is that each manufacturer has its 
own way of dividing up the disk. 
Recently, however, manufacturers 
have apparently begun to acknowledge 
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that this situation can't go on forever, 
and they are working on making their 
disks compatible. 

Since the computer needs some way 
of organising the disk, we have a 
program called a Disk Operating Sys¬ 
tem (DOS), usually known simply as the 
Operating System (OS). The operating 
system does all the 'housekeeping' of 
the disks, working out where to put 
things, letting the user know what is on 
the disk, copying from one disk to 
anotherandsoon. As you might expect 
by now, there are lots of different 
operating systems available, qach with 
its own advantages and disadvantages. 
The three most popular OSs are CP/M 
(Control Program for Micros), MS-DOS 
(Microsoft Disk Operating System) and 
PC-DOS (Personal Computer Disk 
Operating System). MS-DOS and PC- 
DOS, incidentally, are all but identical. 

Disks can support what are known as 
random access files. That is, you can 
randomly choose a point in a file and 
the drive head will move directly to that 
point. You can then edit the file, and 
only the blocks affected will be rewrit¬ 
ten. The rest of the file remains 
unchanged. 

Floppy disks provide a reasonably 
fast and efficient form of secondary 
storage and are cost-effective for busi¬ 
ness machines. For home computers, 
however, the usual form of program 
and data storage is on ordinary cassette 
tape using a standard cassette recor¬ 
der. This method of storage is slow and 
unreliable, but is very cheap and 
adequate for games, for example. 

Cassettes can support only serial 
access files. That is, whenever a file is to 
be edited, the whole file must be written 
back to the tape. This makes certain 
applications — word processing being 
a prime example — extremely tedious. 

Floppy tape drives are a compromise 
between speed and cost. They use a 
small continuous loop tape which, like a 
disk, is divided into blocks. Floppy tape 
drives rely on serial access files, but by 
rotating the tape at high speed and 
using the block markers, they can 
simulate random access files. The 
Sinclair Microdrive is a floppy tape 
drive. 

Another type of disk you'll see 
referred to is the hard disk. This is an 
extremely efficient method of storing 
large amounts of data. Hard disk 
capacity generally starts at around 
lOMbytes (10 million bytes) and rises 
to . . . well, you name it. Besides offer¬ 
ing a much greater capacity than 
floppies, hard disks are more reliable 
and considerably faster. They are, 
however, much more expensive than 
floppy drives. 

Input/output 

Since computers need some way of 
communicating with the outside world, 
we need input and output devices. 
Input and output devices include all 
manner of things from hard disk units to 


light pens, but the minimum require¬ 
ment for most applications is a type¬ 
writer-style keyboard for input and a 
TV-like Visual Display Unit for output. 
The Visual Display Unit is variously 
referred to as a VDU, Cathode Ray Tube 
(CRT) and monitor. 

The various component parts of 
a computer system (processor, key¬ 
board, VDU, diskdrives, and so on, may 
all be built into a single unit or they rrlay 
be separate, connected by cables. 

Take this paragraph slowly and it will 
make sense! When a computer com¬ 
municates with an outside device, be it 
a printer or another computer, it does 
so in one of two forms — parallel or 
serial. Parallel input/output (I/O) re¬ 
quires a number of parallel wires. Each 
wire carries one bit, so with eight wires 
we can transmit/receive information 
one byte at a time (8 bits = one byte, 
remember). Serial 1/0, in contrast, uses 
a single wire to transmit a series of bits 
one at a time (that's why it's called 
serial), with extra bits to mark the 
beginning and end of each byte. 

To enable different devices to com¬ 
municate with each other in this way, 
standards have been agreed for diffe¬ 
rent interfaces. An interface is simply a 
piece of circuitry used to connect two or 
more devices. The most common 
stardard serial interface is the RS232 (or 
V24) while the Centronics standard is 
popular for parallel interfaces. 

Networks 

When two computers want to com¬ 
municate with each other over a dis¬ 


tance, there are again two ways of 
doing it (nothing is ever clear-cut in the 
world of micros — you'll get used to it). 
Both methods use the public phone 
network. The first is known as an 
acoustic coupler. This simply plugs into 
your computer, and has a receptacle 
into which you place your telephone 
handset. The acoustic coupler is conve¬ 
nient in that you can unplug itfrom one 
computer and plug it into another one 
in a matter of seconds. They are 
generally slow, however, and prone to 
interference. 

The alternative method is to use a 
modem. Unlike an acoustic coupler, a 
modem is wired into the telephone 
system and you should get permission 
for this from British Telecom. 


A term you'll hear used in connection 
with acoustic couplers and modems is 
baud rate. The baud rate is a measu re of 
the speed at which a device can 
transmit and receive data. You can 
safely think of the baud rate as being 
bits-per-second, though the accurate 
definition is a little more complex. 
Therefore, a 300-baud modem can 
transmit/receive data at the rate of 300 
bits (about 50 characters) per second. 

A 1200/75 modem means that it 
receives at 1200 baud but transmits at 
75. Most modems are 1200/75 and 
acoustic couplers 300/300. By way of 
comparison, saving programs to cas¬ 
sette is normally done at between 300 
and 1500 baud. 

Finally, communications between 
computers is either full or half duplex. 
Full duplex is when the machine 
receiving the data echoes it back to the 
machine transmitting it and says 'This 
is what I think you said — is that right?'. 
If it's wrong, the section will be 
transmitted again. Half duplex is where 
no checking is made. If you're ever 
unsure of which to use, start with full 
duplex. If everything you type appears 
on your display twice, then you should 
switch to half duplex. 

Database 

A database allows you to store, process 
and report on structured information. 
Most of the cheaper packages are 
based on a traditional card index where 
each card about an individual, order or 
item of stock is stored in a single record 
and a group of like records is stored in a 


file (corresponding to the index card 
box). Sophisticated packages can re¬ 
late several files together, so that you 
can process groups of dissimilar but 
related records. 

Spreadsheet 

Spreadsheet software is useful to any¬ 
one who regularly uses a calculator. 
The VDU acts like a 'window' on a large 
sheet of numbers — neatly laid out in 
rows and columns, occasionally inter¬ 
spersed with text headings. The user 
is able to shift the window to the point of 
interest and so enter text. The rest of the 
calculation is displayed immediately 
with automatic recalculations through¬ 
out. rrm 
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- - - - Test drive our mouse moi^ s 

a MIGHTY PROFESSIONAL mouse 



the mouse professionals use 



Fully compatible with IBM PC/XT, without having to change existing software, 

PC Mouse eliminates the necessity to remember complicated commands. 

Designer Pop-Up menu software (V.3) and PC Mouse enables users to design or 
personalise Pop-Up menus for most IBM PC and PC-compatible software. 
Designer Pop Up menu software includes pre-configured Pop Up menus 
for: Lotus 1-2-3™, Visicalc*, Multiplan™, IBM Personal Editor™, Volkswriter™, 
Wordstar*, Supercalc*, PFS Write™ and Multimate™. 

Version 3 also works with: Microsoft™ Word, The Multi Tool series Et 
Window (when available). 

In addition, PC Mouse can be used directly with: VisiOn™, Concept VP™, 
DESQ*, Halo™, CADPIan™ and AutoCAD™. 

NEW IMPROVED MOUSE WINDOW SOFTWARE: for the systems 
programmer Mouse Systems offers Mouse Window software, a toolkit of 
advanced graphics utilities for IBM Pascal, Microsoft™/Lattice C or assembly 
language. The package includes complete in-depth documentation and software. 
Supports "Raster-Op" access to display memory. Additional improvements 
include automatic mouse/cursor tracking with user definable cursor styles, and 
operator "event" processing providing simple to use programme interface for all 
operator keyboard and mouse interaction inputs. 

Technical details are available for OEM's wishing to use Mouse Systems' Mouse 
on non-IBM equipment, or their own software. 

TM/ # signifies manufacturers trademark/registered trademark 

DATA DESIGN TECHNIQUES COMPUTER SYSTEMS LTD 

■—Unit 16b Norman Way, Severn Bridge Industrial Estate, Portskewett ———mmm 
Gwent NP6 4YS. Tel: 0291 423781 Telex: 497576 



All our prices include VAT 







CHALLENGE YOU TO FIND A BETTER DEAL 

PRINTERS COMMODORE 64 & APRICOT 



CRESTMATT SUPER PACK £219.95 

Includes CBM 64 + Super/Saver cassette unit + 3 cassette games up 
to £25 (£10 limit per tape) 

Commodore 64. £179.95 

Disk Drive 1541 + Easyscript + 6 games disk + 5 blank discs*. Call 

1701 Monitor (High Resolution Colour -f Sound). £199.95 

Super/Saver 64 Cassette Unit. £34.95 

C2N Cassette Unit. £44.95 

Green Monitor with leads to Commodore 64. £99.00 

Apricot 256K + 2 x 315K D/D + Monitor + Free Fuji 6100 printer 
(20 cps Daisywheel). £2070 


CRESTMATT PROFESSIONAL PACK £599 

Includes CMB 64 + 1541 Disk Drive + MPS 801 Printer + Easy File + 
Easyscript Word Processor + 6 games on disk + 1000 sheets of paper 
+ 20 blank disks + Intro to Basic 


Printers 

MPS 801 50 cps. £179 

ShinwaCP80 FT 80 cps. Call 

Epson RX80FT100 cps. Call 

Epson FX80 160 cps. Call 

CBM 1526 60 cps. £299 

EP44. Call 

Canon PW1080A160 cps. Call 

Brother HR1515 cps. £399 

Juki 6100 20 cps. £369 

Daisy Step 200018 cps. Call 


Delivery: once cheque cleared within 7 days. Bankers’ Drafts, Building Society Cheques, Post Orders 3 days only 
Post & Packing per item, £4; overnight, £7; software - no charge 

COD £3; for orders above £100 a deposit of £10 is required. Prices subject to change without notice + goods are subject to availability. No Credit Cards 


CRESTMATT LIMITED 

RING4021254/5 01-7234699 01-7492510(24 hours) • Telex267653(DRAKEG.) 
HEAD OFFICE: 5th FLOOR, CHESHAM HOUSE, 136 REGENT STREET, LONDON W1 
Showroom/Mail order: 67 York Street, London W1 


EXPORT INQUIRIES 

NO TAX 

DELIVERY AT COST 

DEALER INQUIRIES 
WELCOME 

WRITE FOR DETAILS 
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TRANSACTION FILE 


• TRS-80 Model III. 1 disk drive 
48k complete with manuals, Infoscan 
program etc; DMP-100 printer also 
available. Reasonable offers please 
write J.R. Mayhew, 5 Bronte Close, 
Tilbury, Essex RM18 8BH. 

• MAPLIN modem. 300 Baud 
Orig/Answer. Boards professionally 
assembled and tested but need to be 
fitted in case. All components and 
full data, inclusive of postage £40. 
Tel: (0670) 829215. 

• GEMINI G805. Single disk drive 
(DS/SD 35 track) with CP/M and 
controller for Nascom 1/2 £150. Also 
disks in plastic boxes £12 per 10. Tel: 
Ringmer (0273) 813342 (Sussex). 

• EPSON RX80 printer. As new 
and under manufacturers warranty. 
Also Telewriter word processing 
program, to suit Dragon 32 for £195. 


Tel: G. Booth (0843) 43793. 

• NEWBRAIN AD with leads and 
manuals, original packing 
immaculate condition. Bargain price 
only £160ono. J. Andrews. Tel: 
(021)354 4047. 

• SWTP computer and stand-alone 
VDU and keyboard. Motorola 6800 
based motherboard system. Dual, 
full control, cassette interface, 24k 
RAM. Spare processor board. 
Comprehensive documentaltion and 
software. £180. Tel: Wakefield 
250646. 

• PLUTO colour graphics 
controller. Extended ROM £250 
ono. Nascom 2 48k RAM toolkit, 
books, magazines, games. Chess etc 
£130 ono. Tel: Birmingham (021) 
429 2420 after 7pm. 

• SHARP PC 1500 pocket 
computer. 8k RAM. Plotter printer 
pens and paper. Hardly used £250 


ono. 01-864 5784 evenings. 

• NASCOM I. 64k I/O board. 5000 
Baud computer controlled cassette 
deck, software, much more. £500 
ono. With GP80A printer £600. Mr 
M. Parker, 22 Hutchcomb Road. 
Botlev, Oxford. Tel: (0865) 725495. 

• WOULD anyone be willing to 
donate any computer hardware to a 
computer club? Write to Towcester 
Microcomputer Users Group, 20 
Wordsworth Close. Towcester, 
Northants. 

• ACT Sirius 1 128k RAM. 1.2Mb 
floppy disc + Epson EX80. Also 
listing paper and various software. 
Just 6 months old £2,500 ono. Tel: 
(0795) 534772. 

• SHARP MZ-700. Built-in tape 
drive, 64k. can be used with colour 
TV. Knights software. Forth, Pascal. 
Machine Code, included. Hardly 
used £175 ono. Langton, 01-628 4266 


(work). 

• OSBORNE IS. 80 column, double 
density + CP/M, CBasic. MBasic. 
Wordstar, Supercalc, Mailmerge. 
Hardlv used £900 ono. Tel: (021) 705 
9340.' 

• IBM; model 73 golf ball electric 
typewriter. Recently overhauled, 
circuit and mechanical diagrams 
available for knowledgeable amateur 
to interface to home computer £100 
ono. Tel: (061) 969 7847 (eves). 

• SUPERBRAIN computer; 64k 2 
x 168k disk drives, reliable machine 
with CPM programmes, 2 x RS323 
interfaces, manuals. Excellent word 
processor, versatile machine. £750 + 
VAT. Tel: 01-959 2049. 

• ITT2020 (Apple 2), 64k. Apple 
disc drive, Silentype printer. Some 
software. Dos 3.3, Applewriter. 
Toolkit, Visicalc, etc. £399. Tel: 
Crewe (0270) 780608. 

• PET 3032. With 3022 printer and 
cassette. Basic 4. Toolkit and Arrow 
Chips. Very good condition. £550 
ono. Winsford (06065) 58083. 

• APPLE Graphics Tablet £230. 
Utopia Tablet software £20. Digitek 
colour card £40. Bitstik Robo 500' 
£160. Appleworld £10,3-D 
Supergraphics £10. Bill Budge's 3-D 
Graphics system £10. Tel: Tim. 
01-263 2562 eve, weekends. 

• SHARP MZ-80K: 48k. With 
hi-res graphics, worth over £ 1 (X). 

Also manuals and many games 
(more than £50). Very little use. 

£225 ono. 0625 875039. Poynton, 
Stockport. Cheshire. 

• BBC B. Dual double sided 80 
track drives; own PSU. Epson MX 
80III printer. Wordwisc, graphics 
ROM. disc Doctor, Watford DFS. 
Lots of books, software etc. £1.000. 
Tel: St Albans 0727 36016. 

• APPLE He. 3 Disk IIs, 2 
Controllers, Monitor III. extended 
80 column card and 32k Microbuffer 
printer card for sale. Bought Nov 83, 
upgrading to Apricot. Offers 
03596-669. 

• TRS-80, Model I. 48k expansion 
interface, 3 double density disk 
drives, monitor and heaps of 
software including Visicalc. £450 
ono. Tel: 01-997 7578. 

• Calculators: Texas TI 59, 
magnetic card, programmable, 
hardly used, immaculate £90. 

Hewlett Packard HP-34C, constant 
memory, programmable, perfect 
condition £38. Both complete with 
accessories and manuals. Tel: Castle 
Rising 520. 

• TRS80 Model I; 48k, green VDU, 
lower case, twin 80 track drives, 
Newdos 80. Scripsit -I- various 
programs £650 ono. Tel: Bishops 
Waltham 3752 evenings only. 

• ATARI software discs. Unwanted 
gifts. Text Wizard word processor 
£48. Atari world £28. Tel: 0454 
774309. 

• TRS-80 Model 1 16k Level 2. 
Including green screen monitor, 
cassette leads, excellent software, 
manual and programming books. All 
in very good condition, £180. Tel: 
Milton Keynes 78884. 

• TRS-80Model I, Level II. 16k + 
32k expansion interface, monitor, 
new 80-track disk drive, LDos 5.14 
operating system, software on disk 
and tape (includes cassette 
recorder). Moving hence offers over 
£425 accepted. Tel: John, 01-947 
8442. 

• DRAGON 32; disk drive, disks, 
tape recorder, tapes, printer cable, 
tape lead. Dragon user until April 
1985. Sprite. 100 magazines, 
joystick, 5 books; worth £650, sell 
for £450 ono. Tel: (0602) 224046. 

• HEWLETT PACKARD HP-41C. 
+ 1 memory module and Math Pac. 

4 months old. Guarantee still 
effective, £150 ono. Tel: 01-318 
4201. 

• APPLE type system. Twin drives, 
hi-res green monitor, 64k RAM, 
with printer £689. Also various add 
on cards. Tel: Jones on 0435 830680 
for further details. 

• PROFESSIONAL business 
system running CPM 2.2, Diablo 
daisy wheel printer with software 
including word processing, accounts, 
database, spreadsheet onlv £1,850. 
Jones. Tel: 0435 830680. 

• TRS-80 Model 1 48k. Including 
monitor, expansion interface, 
disk-drive, TRS DOS and LP VII 
printer. Plus all manuals, £450 ono. 
Tel: Portsmouth (0705) 664911 
(daytime) contact Colin Reynolds. 

• SHARP MZ-80k. Excellent 
software including Sharp's Pascal, 
editor/assembler etc. Plus manuals, 
books and newsletters. As new 
condition in original box. Offers 


around £220. Tel: (061)973 7701. 

• NEWBRAIN. Complete with 
compatible cassette recorder, leads, 
handbook, beginners guide and 
tape; £145. Tel: (061) 480 3438. 
during office hours. Stockport, 
Cheshire. 

• EPSON HX 20. With tape drive, 1 
year old, used once a week. £250. 
01-681 7356 Scroggs, Croydon area. 
178 Croydon Road, Beddington, 
Surrey. 

• SELECTRIC keyboard printer, 
ex 2741 with hardware/software 
interface for Z80 micro + P10, runs 
with Nascom + NAS-SYS, Tandy 
etc. Previously IBM maintained, 
excellent working order. Sensible 
offers to Ian. Ipswich (0473) 831 353. 

• SPECTRUM 48k. Interface 1, 
microdrive. ZX printer, printer 
paper. Books. ROM Disassembly, 
Microdrive book. Beginner's 
M-Code, Hardware manual. Some 
software, offers around £230. Tel: 
(0258) 52508 after 6pm or weekends. 

• FOR SALE. Video Genie 48k, 
£140. 12in screen monitor green £50, 
or part exchange for 2 disc drives 
suitable for Tandy TRS 80 Model 3, 
Genie has many extras. Tel: Jim. 
0452-731358. 

• PET 3032; C2N, green screen, 
soundbox. Arrow, over £400 
software including Apshai, 
Hitchikers. Dragon's Eye, PetChess, 
and original Colossal Cave 
Adventure, £285 or + cash for 
Apple and disks. Tel: 748 7365. 

• GEMINI Multiboard svstem. 
CPU. IVC. keyboard. 32k CMos 
RAM card. Nascom I/O card. PSU 
+ 12 slot card frame, also Gemzap, 
Gemdebug and Gempen. £350 ono. 
Tel: Brighton (0273) 506569. 

• OSBORNE 1. Excellent condition 
CP/M, Wordstar, Mailmerge, 
Supercalc, Basic & CBasic, TV 
adapter, 10 diskettes, 
comprehensive manual, £795 ono. 
Tel: Upminster (04022) 23886. 

• OSBORNE I. Single Density 
CP/M, MBasic, CBasic, Supercalc, 
Wordstar, vgc. For quick sale £600 
ono. Tel: 0276 21874 after 7pm or 
weekends. 

• SINCLAIR SPECTRUM. With 
printer and many games including 
Jetpac. Transam, 3D Deathchasc 
and many others. 16k machine. £130 
ono. Tel: Monday to Friday after 
6pm. Ask for Nasiron (021) 772 
0600. 

• SHARP MZ-8A, 48k RAM. 
Integral green monitor and cassette. 
Software includes 2 Basics. Home 
Finance, many games and tapes. 
House move forces sale, £350 ono. 
Tel: (01) 654 4556 (Croydon). 

• VIC20 and C2N cassette unit, 
manual, books, presentation 
programs etc. All in good condition 
£90. S.E. London. Tel: (01) 635 
8095. 

• WANTED: TRS80 Model 1.48k. 
With at least one disk drive. For 
sale: Tandy Quickprinter II £30, 
collected. Seven £4 packs quickprint 
aluminised paper for £15 post free. 
20 Pytchlev Drive, Loughborough 
LEI 1 2RH. 

• ACULAB IEEE to parallel-port 
decoder type Pet 2 (7-bit); Aculab 
parallel to RS232 interface type 
735P. Offers invited. Tel: Felixstowe 
(0394)275378. 

• TRS80 Model 1,48k. RS232 
Lodos, Newscript, Telesoft, Tantel, 
Prestel, adaptor. Green VDU £220. 
or with two disks £480. Dr. Taylor. 

11 Ironbridge Path, Fordham. 
Cambs CB7 5LJ. Tel: Newmarket 
720765. 

• VIDEO GENIE, EG3003. 16k. 
RAM. Built-in cassette, soundbox. 
Loads of software, Edtasm, Mon 3, 
Asteroids, Djinn and more. £180 
ono. Tel: David, Burntwood (nr 
Walsall). Tel: (05436) 3729 eves. 

• SHARP MZ80A 48k. £110, 
software includes Basic, Forth, 
Pascal. Machine Code Loader, 
Home Finance. Chess, Fender, 
Space Invaders, £375. 31 Burnhope 
Road. Barmston, Washington. Tvne 
and Wear. Tel: 091 4160865. 

• SHARP MZ80K; £60 only. Not 
used much and nothing wrong with 
it. Repeat £60, only. Critchley, 10 
Woodside Avenue, Brighton, BN1 
5NF. 

• BBC Model B, Zenith green 
screen monitor, cassette, £60 
software (including Lisp. White 
Knight) £420, ono. Tel: 0703 617214. 

• OLIVETTI PRAXIS. 35. 
Electronic daisywheel typewriter, 
suitable for adaption to daisywheel 
printer, £175. Tel: Guildford 223109 
(eve). 

• OSBORNE double density disks 
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Question C: Summary of results for 


Kaprekar numbers 

. . . continued from page 180. 


n = 1 

1 

9 

n = 2 

(1) 

99 


45 

55 

n = 3 

(1) 

999 in six seconds, simple program 


297 

703 

n = 4 

(1) 

9999 total run time 0.97secs 


2223 

7777 


2728 

7272 


4950 

5050 

n = 5 

(1) 

99999 total run time 3.2secs 


(4879) 

95121 


17344 

82656 


22222 

77778 

n = 6 

(1) 

999999 total run time 4min lOsecs 


(5292) 

994708 


(38962) 

961038 


142857 

857143 


148149 

851851 


181819 

818181 


187110 

812890 


208495 

791505 


318682 

681318 


329967 

670033 


351352 

648648 


356643 

643357 


390313 

609687 


461539 

538461 


466830 

533170 


499500 

500500 

II 

c 

(1) 

9999999 total run time 39.5secs 


(627615) 

9372385 


4444444 

5555556 


4927941 

5072059 

n = 8 

(1) 

99999999 total run time 2 hours 3mins 


(5479453) 

94520547 


(8161912) 

91838088 


11111112 

88888888 


13641364 

86358636 


16590564 

83409436 


19273023 

80726977 


19773073 

80226927 


24752475 

75247525 


25252525 

74747475 


30884184 

69115816 


36363636 

63636364 


38883889 

61116111 


44363341 

55636659 


44525548 

55474452 


49995000 

50005000 

CD 

II 

C 

(1) 

999999999 total run time 1 min 6.7secs 


23467901 

765432099 


332999667 

667000333 


432432432 

567567568 

Final comments 


There 

are some significant 

intriguing patterns of digits and 

symmetries. In particular, the fact that the total of K-numbers for any n 

seems to be either 2,48, or 32 indicates that it is possible to generate all 

the numbers from a smaller exploration still. There is a strong 

temptation to pursue the problem further. . . 
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TRANSACTION FILE 


with Wordstar, Supcalc. MBasic, 
CP/M and DBase II. Best offer over 
£600. Also ITT 2020 with 2 disk 
drives, best offer over £350. Tel: 

0205 69613 after 6pm. 

• NASCOM 2, 32k RAM board 
NAS-SYS3, graphies ROM, 
documentation. Also Centronics 
microprinter, hardly used. Will 
accept best offer for each. C. 

Thomas 156 Coldharbour Lane, 
Camberwell, London SE5 90A. 

• S100 NORTH STAR S/D disc 
controller + Dos + Basic £60. North 
Star 5-2 upgrade £15. N.S.U.G. discs 
numbers 7, 14, 35, 40, 44, 46, 49 on 
four discs £8.50. Tel: (0283) 44549 
after 6pm. 

• BRITISH Micro Mimi 802. Twin 
5in D/S disk drives + monitor + 
various utilities + manuals, OKI 80 
D/M printer. Offers around £500. 
Tel: 0283 33753 or 0332 382390. 

• ACT SIRIUS. 1.2mb disk 
capacity. MS-DOS. CP/M-86, 
perfect condition, save £629 on 
current price, £1,895. Tel: Waltham 
Cross (Herts) 31157. 

• COMMODORE 64 plus C2N 
data cassette, 5 books including 
programmers reference guide, 5 
games, Simons Basic, 6 months old 
with extended guarantee, cost over 
£350, sell £250. Tel: Reading (0734) 
664073. 

• EPSON MX100. FT III printer, 
hardly used, original box. Full 132 
column and 100 CPS. Tel: Hogarth, 
Watford 0923 31289. 

• CBM 4032; (32k). Cassette deck. 
4022 matrix printer with box of 
paper. All manuals, leads etc, loads 
of software and books. Condition as 
new. £495 the lot. Tel: I.O.W. 
522564. 

• APPLE II Plus, 48k, dual disks, 
8088 co-processor, Videx 80 col 
card, 16k language card, £550. Tel: 
027588 5040 after 6pm. 

• CBM 8032 and 8050 disk drives, 
complete with Visicalc, cables, 
manuals, discs, etc. In perfect 
working order. Delivered South 
East, £1,000 the lot. Tel: 0233 31322 
(eves, weekends). 

• ONLY £220. Dragon 32+ Amber 
2400 printer plus loads of books, 
software including Assembler, 
Compiler etc. Tel: Fakenham 
(Norfolk) 4177 evenings after 6pm or 
weekends. 

• COMMODORE 3032. Toolkit, 
Superehip. soundbox, reset cassette, 
4040 drive, 4022 printer. Software, 
VisiCalc, Wordcraft 80, D.M.S. 100s 
more, books. Nearest offer to £1,100 
gets the lot. Tel: Tony 0532 (Leeds) 
454868 day. 

• TRS-80 Model III, 48k, 2 disk 
drives, DOS, manuals, green filter, 
£850. Tel: 01-892 9940 eves. 
(Twickenham). 

• APPLE II +, 64k disk drive, Z80 
softcard, language, parallel interface 
and 2 colour cards in carrying case. 
Plus Paper Tiger 305440 printer. 
Excellent condition. Fully 
documented. Will separate, £800. 


Tel: Northwich (0606) 44483. 

• ATARI 400, 16k. Cassette 
recorder, joysticks. £260 worth of 
software, worth over £500. Best 
offer over £200. Tel: Marc 01-445 
0925 (after 5pm). 

• TORCH Z80 disc pack + BBC B 
nearly new. Perfect software + 
WordStar, £1,200. Brother HR 15 
daisywheel printer £300. Discs and 
extras makes a full word processor 
package. NW11. Tel: (01)458 8303. 

• FOR QUICK sale. Tandy 32k 
colour computer, cassette player, 
cartridge games and books, £75. 

Also colour graphic printer 
CGP-115, as new, £80. Tel: 

Bloxwich (0922) 78549. 

• APPLE II + 2 disc drives, 
monitor, 80 col card, Micronet card. 
Prism modem, software, £980. Tel: 
(01)749 6528. 

• VIC-20. Expanded 32k. Stack 
Vickit-II cassette recorder, printer, 
much software for business, 
education, games. Worth over £200, 
estimated value £850. Want £500 
ono. Tel: 0621 741648 after 6pm, 
Brian Green. 

• FOUR DIGITAL cassette tape 
drives. As Quad unit with 
controllers. Suit any machine bus or 
port connection. Full documentation 
and software. Offers around £250, 
buyer collects. Tel: Andover (0264) 
710636. 

• SUPERBRAIN. Twin DS. DD, 
320k disk drives. Firt class condition, 
complete with WordStar, DataStar, 
DBMS, MBasic + games disk 
Othello etc. £1,350. Contact Morris 
(01)904 5383. 

• TRS80 Model 3, 48k. Twin disks, 
perfect condition, original software. 
Superscript (word processor). 

Profile (database), Tandywriter 
(mailmerge), NewDos 80. 
Approximately 50 games. Ideal for 
business/home use, £750 ono. Tel: 
Laurence Hatfield (07072) 65466 
eves. 

ed. cost £150. Any reasonable offer. 
Tel: Staines Middx 58531 eves. 

• APPLE 11+ 64k. Microsoft Z80. 
MBasic, CP/M, Videx videoterm, 
softswitch enhancer and function 
strip, 2 disk drives £1,250 ono. Also 
for sale, games and utilities. Tel: 
Clive 0772 745472 eves. 

• TRS80 Model I Level II, 48k. 
Expansion interface + single disk. 
Lower case mod. Gnomic ROM B' 
utility. Hi-res GR/SCR monitor, 
software, manuals, books, £600 the 
lot. Tel: (01)530 5332 after 7pm. 

• COMMODORE 710B. 10 
months old, vgc, 2031LP disk drive, 
cables£995. Tel: Thanet (0843) 
603478. 

• SHARP MZ-80K Disks + printer 
+ wdpro + Pascal + Forth + 
Assembler + utilities + games + 
manuals + books. Has been 
extensively used for program 
development, documentation, word 
processing. Must sell, moving on. 
£600 ono. Tel: Banchory 2706. 

• SUPERBRAIN II. Quad density 
with CP/M and MBasic. Little used 
£950. Also Seikosha GP250X 


graphic printer £180. Tel: (0865) 
57816. 

• TRS80 Model 1 48k. Expansion 
interface, single disk monitor, 
superutility plus Zen, Accel3, 
Scripsit, VisiCalc. NewDos 80+ 
LDos, TRSDos, Instant sort dozens 
of software disks. New Epson printer 
MX80FJT, £780. Tel: (0749) 75783. 

• TANDY TRS80 Level 2, 48k, 
Expansion interface disc drive, 
monitor, cassette deck, sound 
amplifier, TRSDos, LDos, NewDos, 
VisiCalc, Adventure and Arcade 
games. All manuals, £575. Tel: (061) 
980 4660 after 6pm. 

• VIC 20, programs, cassette 
recorder, manuals, £85. Tel: Peter, 
(01)802 3946. 

• C.G.L. M5 computer. With 
cassette player and £20 of software, 
six months old, excellent condition, 
was £200, sell for £120 ono. Tel: (01) 
328 4432 after 5.30pm. 

• SHARP MZ80K 48k. In original 
box, excellent condition. 3 Basics + 
many games and M/C arcade 
classics, books, magazines, reset 
switch and volume control, £230 
cash. Tel: Barnsley 763782 (Mick). 

• BBC/Prestel Prism acoustic 
modem and Micronet ROM for only 
£50. Tel: Milton Keynes (0908) 
665806. 

• HP75C complete. Purchased Nov 
'83. With Easymemo program and 
PPC User Club journals for 1983/4, 
if wanted. £400 ono. Rav Wearn. 
Tel: (01) 943 4628 eves, (01) 839 
7000 days. 

• TIT 2020 APPLE 64k compatible 
colour computer. Disk drive, 16k 
RAM, 12in Sanyo monitor, 
80-column card. Also Prism modem 
for (Prestel), software, books, 
manuals. £650 ono. Tel: Dave, (01) 
421 2451, Harrow'. 

• APPLE II equipment. Disk drive 
£120, Applesoft card £40, 80 column 
card £25. disk interface £25, integer 
£20. Silentype card £25, software 
Ultima II £15, Space Vikings £12, 
Airflight Sim II £18. Tel: (0203) 
72438. 

• SHARP MZ-80K 48k. Perfect 
condition. Several Basics and 
extensions. Pascal, Zen, user notes, 
books, software, dust cover. Offers 
around £250. Tel: Yateley (Hants) 
870094. 

• GAMES for Commodore PET 
4000. 12 inch screen, worth £100+, 
12 games. Includes Petchess (32k), 
Superglooper, Invaders. All M/C 
programs for cassette, £45 includes 
carrycase. Tel: Luton (0582) 653(X). 

• OSBORNE I. Double density. (2 
x 180k) CP/M, WordStar, 
Supcrcalc, C/MBasic Microlink, 
blank disks, games VCSD-P system, 
Pascal compiler £895. Tel: 0943 
602929, John Konrad. 

• IDEAL for beginners. Texas 
T199/4A system. Cassette recorder, 
blanks, leads. Learning software, 
manuals, extra books. Extended 
Basic course. Games software. All 
new. Tel: (061) 761 1632. Offers. 
Genuine reason for sale. 

• APPLE lie Datastar software 


package £170 ono unregistered. 
Includes Z80 card with 70 column 
display acts as 64k RAMdisk. With 
full CP/M op/sys, Datastar, 
Reportstar, utilities. Fully CP/M 
compatible, runs all MicroPro. 
Walters. Tel: 0734 56526, 6pm. 

• Easycalc 3D spreadsheet by 
Handic for Commodore 64 on disk. 
Hardly used, cost new £99, will 
accept £50 or swop for a good 
Database package. Tel: (01) 722 
5880 day, (01) 952 2644 eves. 

• SIRIUS I. Brand new and boxed, 
2ABM. double sided disks, cost 
£2,895, will sell for £1,850. Give 
away price so no silly offers please. 
Tel: (0670) 829215. 

• BRAND new unusedToshiba 
P1350printer. Unwanted prize, still 
boxed, fullyguaranteed, lOOcpsletter 
quality, 192cpsdraft. Retail price 

£l ,495, bargain at £ 1,245. Superb 
machine. Tel: Jonathan (025671) 2724 
or 3277. 

• NASCOM2, with programmable 
graphics, 64k, 8-bit ADC and D AC 
cards. Colour monitor, cassette, noise 
generator, joystick. Pascal, Basic, 
games, complete documentation. 
Offers. Tel: Simon 0612363311 ext 
2982 day or 061225 8579 night. 

• SWOP my boat for your computer. 
18' 6"clinker cruiser moored 
Cornwall, value £500 offered. Sharp 
MZ711, Commodore 64 or WHY. 
WithdriveprinterVDU. Cash 
adjustment eitherway. Tel: (072681) 
4302 (Par). 

• WIRELESS WORLD. September 
1954 to August 1983.29years, 
believed complete. Some loose pages. 
What offers, buyer collects. 

Coulsdon, Surrey. Tel: 07375 52713 
eve/weekends. 

• MICROVITEC1446.14in colour 
monitorfor Apple. Excellent 
condition, unused, £130. Tel: 0792 
60280. Louise Snow, 12 Oakland 
Road, Mumbles, Swansea, West 
Glamorgan, S. Wales. 

• CENTRONICS 737 printer 
Tractor and friction feed. RS232 
interface, £250. Tel: Tamworth 
895160. 

• TRS-80ModelIII48k. Twin disk 
drive system. Basic, some software, 
£750 ono. Te1: (0990) 24716. N ige 1 
Pridmore. 

• MZ80K (48k). VGC, hardly used, 
100+ programsincludingChess, 
Basic, Forth, hundredsof listings, 
manuals, user notes, etc. Excellent 
value £260 ono. Tel John on 01-965 
6588ext 242 during working hours 
only. 

• TRS-80, line printer VIII tractor or 
friction feed. 80cps Parallel and RS 
232 interfaces. Very little used, cost 
£500 new. Accept £250. Tel: Lodge 
Hill 42484 (Eves). 

• ACTSiriusI, 128k, 1.2mbyte, 

CPM, MSDOS, Basic, Wordstar, 
Mailmerge. Buying new house, hence 
sadly must sell £1,600. AlsoOKl 
Microline 82 A, £250. Tel: 0525 
377600 ext 59 day, 0507 85 770 
weekends. Davey. 

• MATRIX PRINTER,9in, 80 
column and 132 compressed. Hardly 


used, boxed, £200 ono. Osborne 1 
portables, 2x 100k floppies, 64k 
RAM and screen, CP/M Wordstar, 
SupercalcandBasic,£600ono. Tel: 
032945977. 

• COLOUR GENIE computer. 
Microline 80printer, Parallel printer 
interface, books, games, utilitiesand 
leads. Demonstration available, £250 
only. Willnotsplit.Tel: Danielon 
Warminster (0985)212858 after 5pm. 

• TRS-80Model I Level 2.48k, lower 
case, monitor, printer VII, and 
software. Ideal for hobbyist or small 
business, £450ono. Tel: 01-9503621 
for more details. 

• SHARP MZ80Aplusover £100 
software. Bargain at £295. Also Sharp 
dual discs for MZ80K plus expansion 
box and lots of software. Accept £595 
forquicksale.Tel: Wilmslow532864. 

• APPLE II europlus, diskdrive, 9in 
monitor, 80colum card, full 64k RAM 
system software, games and manuals 
included, £850. Tel: Epsom 26854. 

• SPECTRUM 48k computer. 
Compatible cassette, Sony, £60of 
software, practically new, all cables. 

A complete system ready to go£150 
ono. Tel: RodCrowgey on Gerrards 
Cross 884262. 

• NEWBRAIN AD. Complete with 
Beginner's Guide, assembler, 
disassembler, word processor. Chess 
and many other games/application 
programs. Also technical manual and 
complete ROM disassembly listing, 
£240 ono. Tel: Bath (0225) 27088 

• WORD PROCESSOR Supertyper 
FD85. Efficient professional system, 
Qume Sprint 3 45cps, Daisywheel 
printer, tractorfeed, cut sheet feeder, 
dual disks, 520k, manuals, leads. 
Delivery, good condition, urgent, 
£950ono. Tel: 01-6261515ext2214. 
Robert. 

• PHILLIPS P2000C portable 
computer. Bundled software includes 
Wordstar, Supercalc, MBasic, twin 
640k disk drives, £1450. Tel: (0234) 
852942 days or (0234)857491 eve. 

• WANTED Casio FX602 
programmable calculator. Must be 
good condition. All prices 
considered. Tel: Dunstable 603907. 

• COMMODORE8032 SK. Brand 
new 8050 disk drive, 4022P tractor 
printer. All in price, £1200. Will split. 
Offers accepted. Tel: 01-3685192 
anytime. Terry. 

• BBC micro32k model A with 
Epson MX80FT III printer, 9in VDU 
andsoftware,£500.Tel: Halifax 
41408. 

• SHARP MZ80B 64k with twin 
discs, printerandsoftware, Wordstar, 
Calcstar, F/DOS, £950 ono.. Tel: 
Corsham (Wilts.) 714589 (24 hours). 

• EPSON MX80 F/T, matrix printer. 
With RS232 interface + 2k buffer, 
friction and tractor feed, with cable 
andpaper,£210ono.Tel: Winchester 
(0962) 56703 or Esher 64610. 

• SHARP MZ-80K. 

(48k) + MZ-80i/o+MZ-80P3. Good 
condition. Includes manuals, cables, 
games, languages and toolkit. Will 
split,£400ono. Tel: Ipswich 0473 
684957 after 6pm. 


TRANSACTION FILE ADVERTISEMENT FORM 


All Transaction File ads must be submitted by readers on this form or a photo-copy of this form. Maximum 30 words. Print one word 
per box, very clearly. Name, address and/or telephone number must be included in the 30 words. All ads must be accompanied by a 
flat fee of £2.50. Make cheques or POs payable to Personal Computer World. Ads accepted from private readers only. Ads cannot be 
repeated (unless sent in on another form) and we cannot guarantee to print an ad in any specific issue. Please help our typesetter to 
help you by printing your ad very clearly. Send form to: Transaction File PCW, 62 Oxford Street, London W1 A 2HG. 

Please find enclosed my cheque/PO for £2.50 for the following Transaction File ad. 
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ACC NEWS 


RupertSteele hasajj the info on clubs belon£m£ to tjieACC anc[ can give 

you tips on howto start yourowtr. 


Those of you who watch Prestel may 
well have seen changes afoot in Club 
Spot. Micro computing activities on 
Prestel are now grouped together in a 
single 'Prestel Microcomputing' struc¬ 
ture starting on page 456 (comprising 
several Information Provider nodes). 
Most of this material will be within a 
single Prestel Microcomputing CUG 
(Closed User Group — you'll have to 
subscribe before you can access the 
pages). Micronet and Viewfax will be 
two of the other participants, and 
ClubSpot should have moved to page 
810 as a proper IP, rather than page 
8008. The area will then be called 
'ClubSpot 810'. Other than that, there 
should be no immediate changes in the 
scope and structure of ClubSpot, 
although it is likely that much of the 
material will be placed in the Prestel 
Microcomputing CUG. 

ClubSpot is run by the Communica¬ 
tions group of the Association of 
Computer Clubs (ACC). The secretary 
of the Communications group is Andy 
Leeder of Church Farm, Stratton St 
Michael, Norwich NR15 2QB. Contact 
him to find out about how you can edit 
your own pages on ClubSpot (usually 
on behalf of your computer club); he 
coordinates the names of those attend¬ 
ing the ACC's regular editors' confer¬ 
ences. ACC is also building up a 
directory of local computer clubs in 
ClubSpot, so drop Andy a line if you 
would like to see your club's details on 
Prestel. 

ACC database and 
affiliation 

Perhaps I should remind you that the 
ACC maintainsa national list of compu- 
terclubs, which is regarded by many as 
the most upto date available. If you are 
forming a club, or are involved in a 
relatively new one, make sure you 
contact the ACC; as well as putting you 
on our database (giving your club free 
publicity) we will send you a free club 
information kit including advice on 
setting up and running a computer 
club, as well as a dummy constitution 
which could be used as a basis for rules 
for your club. 

As well as being on the ACC data¬ 
base, you can apply for affiliation 
(which costs £6 per year). 

Affiliated clubs can vote in the 
Governing Council of the Association, 
and are covered by the ACC's block 
public liability insurance at no extra 
charge (write to me for details). We are 
also in the final stages of negotiating a 
cheap insurance for club equipment 
and members' equipment at club meet¬ 
ings— this will be available to affiliated 


clubs only at an extra (but negligible) 
cost. There is an ACC sub-committee 
which hasresponsibilitiestosetup new 
facilities for affiliated clubs; a news 
sheet is under discussion (any volun¬ 
teers to help edit? — please write to 
me). 

Public announcement 

I should like to thank Commodore for its 
loantotheACC of a portable Commod¬ 
ore 64 with large monitor and printer for 
the operation of the ACC database. This 
should help us especially at exhibi¬ 
tions, when we put computer users in 
touch with their local clubs. 

Club news 

Lots of club news this month. Please 
rememberthat it's interesting to read a 
description about a club's activities as 
well as its name and address, so if you 
can send a little information about your 
club, so much the better. 

I have received a newsletter from 
NAMEBUG (North anci Mid Essex BBC 
Micro Users' Group). It is based in the 
Chelmsford and Colchester area, meet¬ 
ing in the Witham Sixth Form Centre 
each month, with more frequent get- 
togethers of members in each other's 
homes. NAMEBUG also produces a 
newsletter. The club has provided data 
processing facilities for the results of 
777 runners in a local 'mini-marathon'. 
For more information contact the 
secretary, Andy Purkiss on Witham 
515609, or the Vice-Chairman, Dan 
Glading on Chelmsford 71463 or at 43 
Spalding Way, Great Baddow, Chelm¬ 
sford CM2 7NZ. 

A note from Lincolnshire Micro¬ 
processor Society of Bishop Gros¬ 
seteste College, Newlands, Lincoln LN1 
3DY (tel: Lincoln 27347) explains that 
the society was formed in 1979 by 
Michael Lyne, the chairman. Some of 
its activities are catered for by the 
Computer Club of Lincolnshire Micro¬ 
processor Society, which is a subsidi¬ 
ary. Its activities consist of a program¬ 
me of visits, talks and demonstrations 
about various applications of both 
micro and mainframe computers, plus 
regular 'club' meetings on a more 
informal basis. The club is in contact 
with the Nottingham branch of the 
British Computer Society, the Scun¬ 
thorpe and District Microprocessor 
Society and the Grantham Computer 
Group. As well as individual members, 
the society includes several companies 
(of various sizes), Lincolnshire County 
Council and various schools. 

Mrs Jane Stokes of 59 Dukes Wood 
Drive, Gerrards Cross, Buckingham¬ 
shire S19 7LT writes to tell me of the 
Gerrards Cross Computer Club. It 


meets on the second and fourth Thurs¬ 
day of the month, during term time, at 
8pm. It is a general interest club with no 
bias toward any particular machine. 
The meeting place (the local Memorial 
Centre) has a bar on the premises. For 
further information, or to get full details 
of coming meetings, contact Jane 
Stokes, the secretary. 

Mr Bob Cooke, of 22 Selwyn Road, 
Eastbourne, Sussex BN21 1 LR writes to 
tell me of the Eastbourne and District 
Computer Club. It meets at 7.30pm on 
the fourth Wednesday of the month at 
the WRVS centre in Hyde Road, East¬ 
bourne. There is an informal talk at each 
meeting and various topics are discus¬ 
sed. There is also a monthly newsletter 
which contains hints, programming 
tips and a Basic teach-in. Contact Mr 
Cooke, or call the chairman, Jim Booth, 
on (0323)51437. 

Next on the list is the Portsmouth 
Co-operative Computer Club. It meets 
at 53a Heidelberg Road, Devonshire 
Square, Southsea, Hants and is in¬ 
terested in communications. Also of 
interest to the club are Computer- 
Towns. Contact Mr A H May, 27 Victoria 
Road North, Southsea, Hants, for furth¬ 
er details. 

Brian Sheldon writes to describe his 
club in Lancaster which meets at the 
Greaves Hotel, Lancaster on alternate 
Tuesday evenings, from 7.30pm to 
throwing-out time. At an open day last 
year in Lancaster Town Hall, it had 70 
micros present, which resulted (via 
photos and write-ups in local papers) in 
a turn-out of 70-80 members at the 
subsequent meeting. For more in¬ 
formation on the Lancaster Club, con¬ 
tact Brian at 375 Lancaster Road, 
Torrisholme, Morecambe, Lancs. 

Here are some names and addresses 
of clubcontacts who have not provided 
any detailed information: 

Manchester Sinclair User Club, 14 
Mellor Road, Longsight, Manchester 
M130GD. 

Welwyn/Hatfield Basic user Group, 
Debi Colthorpe, Campus West Library, 
The Campus, Welwyn Garden City. 
Sawbridgeworth Computer Club, 
Daren White, 26 Bishop's Avenue, 
Bishop's Stortford, Herts. 

Gloucester Spectrum Group, Mr B G 
Ledbury, 8 Linnet Close, Gloucester 
GL4 9XA. 

Jersey VIC Club, Colin Sansom,3Savile 
Court, Savile Street, St Helier, Jersey. 

**To get in contact with the Associa¬ 
tion of Computer Clubs, whether for a 
mention here or to find out about 
affiliation or our other activities, con¬ 
tact: Rupert Steele, 17 Lawrie Park 
Crescent, London SE26 6HH or tel: (01) 
370 0601. 
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CTUK 


IjiterestedJnsettmg up a Computer Town? Why not write 

fqrgLjjdejmes. 


If you're new to computers, and would 
like some help and support from more 
experienced hobbyists, then Computer 
Towns are a good place to start. And if 


there is no Computer Town near you, 
why not start one of your own? All you 
need are a few interested people, a 
place to meet and a notice to advertise 


the meetings. A set of guidelines to 
assist people setting up Computer 
Towns is available by sending an A4sae 
to PCW. 


COMPUTER TOWN UK! 
CONTACTS 


ChrisWoodford 
31 Hopley Road 
Anslow 

Burton-on-Trent 

Staffordshire 


Alan Hooley 
21 Brammay Drive 
Tottington 
Bury BL83HS 


Peter JKiff 
2Ranelagh Grove 
St Peter's in Thanet 
Broadstairs 
KentCT102TE 


John Byfield 
Moonrakers 
TheRutts 
Bushey Heath 
Herts WD2 1LH 


Peter Earthy 
46 High Street 
Church Stretton 
Shropshire SY66BX 


Brigitte Gordon 
18 Purbright Crescent 
New Addington 
Croydon CRO ORT 


Vernon Gifford 
111 SelhurstRoad 
Croydon 

London SE256LH 


Derek Moody 
2 VictoriaTerrace 
Dorchester 
Dorset DTI 1LS 


JO Dale 
12 Poplar Road 
Newtown 
Powys SY16 2QS 


Ray Skinner 
22 Colsterdale Close 
High Grange 


Billingham 

Cleveland 


KeithTaylor 
Carter Hydraulic Works 
Thornbury 
Bradford BD38HG 


PeterHerring 
OrdnanceRoad Library 
Ordnance Road 
Enfield 
Middx 


John Stephen Bone 

2ClaremontPlace 

Gateshead 

Tyne & Wear NE8 1TL 


B JCandy 
90akwood Drive 
GloucesterGI33JF 


MikeSones 
Gayton Library 
Gayton Road 
Harrow 
Middx 


John Barton 
Ashford Main Library 
Church Road 
Ashford 
Kent 


AndrewHolyer 

lOMasonsRoad 

ManningsHeath 

Horsham 

SussexRH136JP 


Robin Bradbeer 
Polytechnicof 
North London 
Holloway Road 
London N7 


Ted Ellerton 
25Beachdale 
WinchmoreHill 
London N21 


John Mileham 
RACS 

147 Powis Street 
LondonSE186JN 

VernonQuaintance 
50 Beatrice Avenue 
Norbury 

London SW164UN 

JG Batch 
Central Library 
Clapham Road 
Lowestoft NR321 DR 


BrianTaylor 
22 Millbrook 
Leybourne 
NrMaidstone 
KentME195QJ 

AndrewStoneman 
135 Birchdale Avenue 
Newcastle-Upon-Tyne 

ENRyan 

15QueensSquare 

Eastwood 

Nottingham NG163BJ 

Derek Knight or 
Bob Carter 
Rayners Lane Library 
Imperial Drive 
RaynersLane 
Middx 

PatrickColley 
52 Queensway 
Caversham Park 
Village 
Reading 
BerksRG40S! 


Bill Gibbings 

2LongholmeRoad 

Retford 

Notts DN22 6TU 


ChrisCooper 
1 lOChurch Road 
Hanwell 
London W7 


J M A Kilburn 
(Headmaster) 
Shawfield Norden 
Community Middle 
School 

Shawfield Lane 
Norden 

Rochdale LI 27QR 
Philip Joy 

130RushGreenRoad 

Romford 

Essex 

R Shipton 

17 Woodlands Avenue 

Eastcote 

Ruislip 

Middx 

Paul Maddison 

Gardenways 

Chilworth 

SouthamptonSOI 7JH 

RogerShears 
181 Woodmill Lane 
Bitterne Park 
Southampton S024PY 

Richard Powell 
22 Downham Court 
South Shields 


Tyne&Wear 

Mike Perry, Steve 
Collas or Dave Lee 
The Library 
Ealing Road 
Wembley 
Middx HA0 4BR 

Alan Potten 
14 Foxmede 
Rivenhall End 
Witham 
Essex 

Alan Sutcliffe 
4 Binfield Road 
Wokingham 
Berks RG11 1SL 


Peter Stone or 
P Strangman 
Computing and Maths 
Dept 

The Polytechnic 
Wulfruna Street 
WV1 1LY 


Tony Cartmell 
54 Foregate Street 
WorcesterWRI 1DX 


Martin Haugh 
Hayes Library 
Golden Crescent 
Hayes 
Middx 


R LSaunders 
14StNicholasMount 
Hemel Hempstead 
Herts 


ComputerTown UK! is a rapidly expanding network of computer 
literacy centres where members of the public are given free access to 
all sorts of computer equipment This iscourtesy of those willing to 
offertime/resources. You can find a Computer Town anywhere — 
they're often in libraries or schools. The aim is to make micros 
enjoyable and non-threatening, soaxe-grindingofanysortis banned. 
Guidelines areavailable for those interested in starting up their own 
'Towns. Write to: Computer Town UK!, Personal Computer, 62 Oxford 
Street London W1A2HG. Rememberto enclose an A4SAE for your 
reply. Please don't ring for information asComputerTown UK! is 
entirely a spare time activity. 
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BENCHMARKS 

A listing of the Benchmarks used when 

100 REM Benchmark4 

200 PRINT'E" 

evaluating micros is given below. An 

110 PRINT'S" 

210 END 

explanation can befound in the Decern- 

120 K=0 

220 RETURN 

ber '83 issue. 

130 K=K + 1 

140 A=K/2*3+4—5 

100 REM Benchmark7 

100 REM Benchmark 1 

150 K<1000THEN 130 

110 PRINT'S" 

110 PRINT'S" 

160 PRINT'E" 

120 K=0 

120 FOR K=1 TO 1000 

170 END 

130 DIM M(5) 

130 NEXTK 


140 K=K+1 

140 PRINT'E" 

150 END 

100 REM Benchmarks 

110 PRINT'S" 

150 A=K/2*3 + 4-5 

160 GOSUB230 

100 REM Benchmark2 

120 K=0 

130 K=K +1 

170 FOR L=1 TO 5 

180 M(L)=A 

190NEXTL 

200 IFK<1000THEN 140 

210 PRINT'E" 

220 END 

230 RETURN 

110 PRINT'S" 

120 K=0 

130 K=K+1 

140 A=K/2*3 + 4-5 

150 GOSUB190 

160 IFK<1000THEN 130 

140 IFK<1000THEN 130 

150 PRINT'E" 

170 PRINT'E" 

180 END 

160 END 

190 RETURN 

100 REM Benchmark8 

110 PRINT'S" 

100 REM Benchmark3 

100 REM Benchmark6 

120 K=0 

110 PRINT'S" 

110 PRINT'S" 

130 K=K+1 

120 K=0 

120 K=0 

140 A=IC2 

130 K=K+1 

130 DIM M(5) 

150 B = LOG(K) 

140 A=K/K*K+K-K 

140 K=K+1 

160 C = SIN(K) 

150 IFK<1000THEN 130 

150 A=K/2*3+4-5 

160 GOSUB220 

170 IFK<1000THEN 130 


170 FOR L = 1TO 5 

180 PRINT'E" 

160 PRINT'E" 

180 NEXTL 

190 END 

170 END 

190 IFK<1000THEN 140 



DIARY DATA 


Readers are strongly advised to check details with exhibition 
organisers before making arrangements to avoid wasted journeys due 



to cancellations, printers' errors, etc. 


London 

(Alexandra Pavilion), Electron & BBC Micro User Show. Contact: Database Publications, 
(061)4568383 

19-22 July 

Edinburgh 

(Assembly Rooms), Scottish Personal Computer World Show. Contact: Scottish 

Industrial & Trade Exbns Ltd, (031) 225 5486 

26-28 July 

London 

(Olympia), Acorn User Exbn. Contact: Computer Market Place Exbns Ltd, (01) 930 1612 

16-19 Aug 

Manchester 

(U niversity), Electron & BBC Micro User Show. Contact: Database Publications, (061) 
4568383 

31 Aug-2 Sept 

London 

(Oly mpia), Video Software & Computer Games Show. Contact: Link House Magazines 

Ltd, (01 >6862599 

2-4 Sept 

London 

(Olympia 2), IBM System User Show. Contact: Robert Mackenzie (01) 837 3699 

3-5 Sept 

California 

(Anaheim Convention Centre), National Software Show. Contact: Philip Russell (800) 
7322300 

5-7 Sept 

Glasgow 

(Anderston Centre), Computer & Software Exbn. Contact: Trade Exbns Scotland, (0764) 
4204 

11-14 Sept 

London 

(Oly mpia 2), Personal Computer World Show. Contact: Montbuild Ltd (01) 486 1951 

19-23 Sept 
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MICROMART 


APPLE 

COMPATIBLE 

PERIPHERALS 



PEftA/L/T 



FREE with orders over £50— 

Voucher for Microledger' accounting S W. worth 
£50 


DISK DRIVES 

ADI full height drive, 127K.145.00 

PDD1 Peanut half height drive, 127K.159.00 

PDD2 As PDD1 but double-sided, 254K.199.00 

PDD3 NEW half height drive, single-sided, double 

density, 254K.275.00 

HD1 10MByte hard drive, Basic, CP M.1095.00 


PERIPHERAL CARDS AND EXTRAS 

Several specialist cards in stock, too numerous to detail. 


please enquire 

Printer buffer card, 32K. graphic dump.89.50 

NEW Printer buffer card 64K, graphic dump.109.50 

Disc controller card, 13/16 sector.36.00 

Z80 card, runs all CP M.39.50 

ITT2020 version of Z80 card.44.50 

Printer card, Centronics I F, inc cable.38.50 

RS232 serial card, including cable.39.50 

16K RAM card, adds 16K. loads Pascal.39.50 

NEW 128K RAM card, bumper storage'.150.00 

Eprom writer card, blows most Eproms.54.50 

80 column card for II plus.44.50 

80 column card for lie.49.50 

80 column card for lie with extra 64K RAM.89.50 

80/40 column switch.8.50 

80 column card inverse video chip.6.00 

Joystick, 2 control buttons.11.95 

ASCII encoded keyboard, inc I case, auto repeat....59.50 
Fan. AC operated, keeps your Apple COOL.27.00 

MONITORS 

1 2 ", tilt swivel mount, amber or green.89.00 

PRINTERS 

NEW LOW PRICE Cosmos 80. 80 cps.179.00 

Daisystep, Daisywheel, 20 cps.239.00 

Peanut KGP40. 40 column, 2 colour, inc I F card.99.00 


NEW PEANUT PC2000 BUSINESS 
COMPUTER 

Peanut present their new top specification computer with 
full features: twin disk drives, two microprocessors, 64K 
RAM expandable to 192K. Standard I F included: RGB 
monitor, PAL monitor, monochrome monitor, Centronics 
printer, Serial RS232. Languages: Basic, Pascal. CP M, 
Forth, Logo, etc. available. 

Upgradeable with all standard Apple peripherals. 

Enquire for full details.795.00 

STOP PRESS — see the new PC2000 in London at 
Textstore Ltd. Twickenham. Tel: 01-898 9911 

PEANUT GOES SOFT! 

TOP NAME SOFTWARE AT PEANUT PRICES 
MICROLEDGER — the perfect integrated accounting 
package for the small business, special offer with 

voucher.145.00 

MAGICALC — the faster-than-VisiCalc spreadsheet 
which optionally utilises 80 columns and up to 512K (!) of 
add-on memory. Uses identical commands to VisiCalc, 

easy to learn.69.00 

FORMAT-80 — the ultimate word processor — prints 

what you see .99.00 

HILDERBAY modules, see their ads in APPLE USER. 
Invoicer, Payroll, Book-keeper, Statutory Sick Pay, all at 

69.00 each 

HILDERBAY's ACCESS database power, speed, 
versatility, excellent value.69.00 

Carriage: under £100 add £3: over £100 add £5: 
Printers monitors add £7 

VAT add 15%. MONEY BACK GUARANTEE 

PEANUT COMPUTER 

Unit 22L, Low Mill 
DEWSBURY WF13 3LX 
Tel: (0924) 499366 Ext L 



ACCESS WELCOME — SEND FOR CATALOGUE 


PROGRAMS 


The search is on for a new prog rams editor and until such a 
person is installed, I (Tony Hetherington) am in control. 
Consequently there maybe some disruption in processing 
and acknowledging program submissions so please bear 

with us. 

To help us deal with incoming programs, PCW would 
appreciate adherence to the following guidelines. 
Programs should be submitted on cassette or disk and be 
accompanied by full documentation and a readable listing. 
Listingsshouldnotbemore than 80columns wide. 

As a matter of policy we will not be printing listings on 
Sinclair paper as reproduction is not good enough. 
However do please still include a listing as it's an easy guide 
to the length of the program. Any Spectrum programs 
selected for publishing will be reprinted in the office. 
Commodore 64 owners should use the 'Brackets 'program 
printed in the June issue to make undecipherable control 
codes understandable. 

Programsshould, of course, be original and not like one we 
received recently—a beautiful copy of a program printed in 
a book; the only difference being the name in the copyright 

statement. 


While sorting through programs for 
this section I was pleasantly surprised 
by the general standard, particularly of 
the games. In some cases these games 
are better than programs sent in for 
review by 'so-called 7 software houses. 

This month's selection of games 
includes Star Scramble for the VIC, 
Defuse for the Commodore 64 and one 
called Butterfingersforthe UK 101. 

The program of the month accolade 
goes to a more serious BBC application 
and is a Brainstorm-type program 
called Mindwaves. Close on its heels for 
the top spot is a Spectrum database 
program and finally, what may proveto 


be a PCW world exclusive — a QL 
program. 


r 

F 

r 

r 

fj 


Games 

Scientific! mathematic 

Business 

Toolkit! utilities 

Educational! Computer 
Aided Learning 



Program of the month 
BBC Mindwaves 

by Brian Haines 


'Mindwaves' is a program for the BBC 
Micro. It was inspired by the review of 
Caxton's Brainstorm which appeared 
in the January issue of PCW. 

The purpose of Mindwaves is to help 
the user organise his thoughts and put 
them in a structured form; this is done 
by a series of structured headings. 

Each heading is a parent for a number 
of children and so a tree structure is 
formed. The user moves about the tree 
at will entering thoughts as they occur; 
the program structures them into a 
continuous stream. 

The program has many uses ranging 
from organising the outline of an 


article, defining the structure of a 
program, through to creating an 
address book. 

Mindwaves compares favourably 
with Brainstorm, considering that it's 
written for the BBC and not a 16-bit 
CP/M micro. There are a few omissions 
which include the lack of wild card 
searches, namesakes and the incor¬ 
poration of only one printer configura¬ 
tion, the Epson. 

However it is still a monster program 
using nearly all the Beeb's memory. In 
factthere isonly enough space left fora 
hundred lines — thoughts or addresses 
of 80 characters' length. 
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PROGRAMS 


• 

—c. - 

10 

M0DE7 


• 


20 

PROCintro 




30 

VDU6.3.12.15 



• 

40 

PROCdisplav 


• 


50 

PROCmenu 




60 

END 



• 

70 

REM delete lines like this, line 80, and line 90 to save space. 

and X - /. can 

• 


be increased to 150 (see line 140) 




80 

******* ***************** 



• 

90 

PROCintro 


• 


100 

************************ 




110 

DEFPROCintro 




120 

♦KEY 100. !MRUN!M 


a 


130 

0NERR0RG0T030 


• 


140 

FV.-0: N%-0: E’/.-O: XV.= 100t Y’/.-Oi CP 7.-0 




150 

DIMdata* ( X7.) ,PAR7.<X7.) . CHILD7. ( X7.) . LSI B7. < X7. > . RS I B7. ( X*/.) . RANK7. ( XV.) . 

FPV. (X - /.) 


• 

160 

FORIV.-OTOXV.: data* ( IV.) -STRING* <80 . " " ) : data* (IV.)-" " : CHILD - /. ( IV.) =- 

1:LSIB*/.(IV.) 

• 


* - 1 : RSI B7. (IV.) * - 1 s PARV. ( I V .) — 1 s NE XT 




170 

A*—STRING*(80." "):a*=A*:B*=A* 



• 

160 

A*-"":a*-""iB*="" 


• 


190 

REPEAT INPUTLINE "What title will you aive this sheet?" 'A*:UNTILLENA*' 81 



200 

PROCstore(A*,0,-1,-1,—1.1) 



• 

210 

ENDPROC 


• 


220 

*#**#«#***«**«***#«* 




230 

PROCheader 



• 

240 

******************** 


• 


250 

DEFPROCheader (hdrV.) 




260 

VDU28.0.3,30,0.12 



• 

270 

PRINT: hdr - /.: : PROCpp (data* (hdrV.) .30.3) « VDU26 


• 


280 

PROCIine(3) 




290 

ENDPROC 




300 

************************ 


A 


310 

PROCstore 


W 


320 

************************ 




330 

DEFPROCstor e (te>: t * , par V.. chi 1 d*/., 1 si b*/.. r si b"/. .rankV.) 




340 

d at a* (F V.) =t ex t *: PARV. (FV.) =par V.: CH ILD - /. (FV.) -ch i 1 d*/.: LS IBV. (FV. > = 1 s l b V. 

: RS IB - /. (FV.) = 

• 


rsi b - /.: 

RANKV. (FV.) -r an k V. 




350 

OFV.-FV. 



• 

360 

IFFPV. (FV.) < 1 NV.-F7.+ 1 ELSE NV.-FPV. (FV.) 


• 


370 

FPV. (FV.) -NV. 




380 

FV.-NV. 



• 

390 

IFFV.>XV. THENPROCi nwi rid : PR I NT " Last line used":VDU7,26 


• 


400 

ENDPROC 




410 

******************** 



• 

420 

PROCcmd 


• 


430 

******************** 




44< > 

DEFPROCcmd 



• 

450 

LOCAL IV. 


• 


460 

FOR IV—0T024: PR INTTAB (3 1 . IV.) " \ " ; : NEXT 




470 

VDU28.32.24.39,0,12 




480 

PRINT• "SAVE" "LOAD" "DIG" "CLIMB.DELETE" '"INSERT.AMEND" ' 

"ORDER.PR 

A 


I NT " 1 

LIST" "COPY" 


• 


490 

PRINT"HUN 1" "REPLACE" "PROMOTE" "DEMO IE" ” SPOOL" 




500 

VDLI26 



• 

510 

ENDPROC 


• 


520 

******************** 




530 

PROCdisp1av 



• 

540 

******************** 


• 


550 

DEFPROCdisplav 




560 

VDU23:10,32,0:0:0; 



• 

570 

PROCheader (CPV.) 


• 


580 

PROCIine(20) 




590 

PROCcmd 



• 

600 

VDU28.0,18,30,5,12 


• 


610 

kV.-CHILDV. (CPV.) 




620 

REPEAT: IF) V.-l THENPR I NT: k*/.; : PROCpp (data* < kV.) ,30,3) : kV.*RSI BV. (k V.) 


• 

630 

UNTILkV.— l 


• 


640 

VDU26,23;10;0:0:0; 




650 

ENDPROC 



0 

660 

******************** 


0 


670 

PROCIine 




680 

******************** 



A 

690 

DEFPROCI i ne (nV.) 


A 

• 

700 

PRI NTTAB (0 , nV.) STR I NG* ( 30, " . " > 


• 


710 

ENDPROC 




720 

******************** 



• 

730 

PROCmenu 


• 


740 

******************** 




750 

DEFPROCmenu 



• 

760 

YV.-9: REPEATPRINTTAB (31 ,YV.) : 


• 


770 

*FX4 1 




780 

REPEAT 



• 

790 

AV.= INKEY (0) : UNT I LAV. < >-1 


• 


800 

IFAV.= 1 38ANDYV.< 19 YV.-YV.+ 1 : PR INTTAB <31 . YV.) ; 




810 

IFA*/.= 139ANDYV.; 4 YV.-YV.-1 * PRINTTAB <31 , YV.) : 



• 

820 

IFAV.-135 THEN PROCcommand ( YV.) : PR I NTTAB (31 . YV.) : 


• 


830 

UNTILFALSE 




840 

ENDPROC 




850 

******************** 


0 


860 

PROCcommand 




870 

******************** 




880 

DEFPROCcommand (nV.) 


A 

• 

890 

I Fn"/.=4 THEN PROCsave 


w 


900 

IFnV.=5 THEN PROCI oad : CPV.-O: PROCdi sp 1 av 




910 

IFn*/.=6 THEN PROCdi a ("PI ease aive the new parent number") 


A 

• 

920 

I Fn*/.=7 THEN PROCc 1 l mb 


• 


930 

IFn - /.=8 THEN PROCdel etethi s 




94<) 

IFnV.=9 THEN PROCi nsert 



• 

950 

IFn'/.= 10 THEN PROCamend 


• 


960 

IFnV.= ll THEN PROCorder 




970 

IFn - /.= 1 2 THEN VDU2.21 : PROCpr i nt (0) : VDU6.3 



• 

980 

IFnV=13 THEN PROCinwind:PRINT"Press S to stop 1istina":VDU23: 1< 

>.32.0: < >:0:2 

• 


8.0.18,30,5,12.14:PROCIist(0):PROCinwind:VDU15,26,23: 10:0: <•:0; 




990 

IFn - /.= 14 THEN PROCcopv 




1000 

IFnV.= 15 THEN PROChunt 


• 


1010 

I FnV.= 16 THEN PROCreplace 




1020 

IFn‘/.= 1 7 THEN PROCpromote 




1030 

IFnV.— 18 THEN PROCdemote 


• 

• 

1040 

IFnV.= 19 THEN PROCascn 




1 050 

ENDPROC 




1060 

******************* 


A 

• 

1070 

PROCpp 


• 


1080 

******************* 




1090 

DEFPROCpp (text*, width - /., of i set - /.) 



• 

1 100 

IFwi dth'/.-o-f i set‘/£<3 o-f + set */.=wi dth%-3 


# 


1 1 10 

LOCAL I - /.. JV. 




1 120 

REPEAT I V.-wi dth’/.-o-f i set - /. 



• 

1130 

IFMI D< (t ex t ♦. J 7.+ 17.. 1 ) < >" " ANDJV.+1 V.< LENt ex t STHENREPEAT IV.-IV.- 

l:UNTILMID1( 

• 


MICROMART 


THOUGHTS & CROSSES 

37 MARKET STREET 
HECKMONDWIKE, WEST YORKS 
Tel: 0924 402337 


BBC Model B with £50 worth of software & 
cassette recorder all for £399! 

(please ring for availability) 


SPECTRUM 48K.£125 

COMMODORE 64.£199 

MTX512.£299 

MTX 500.£269 

ELECTRON.£199 

DISK DRIVES 

PACE or CUMANA SINGLE 

100KS/S 40 Track.£165 

200K D/S 40 Track.£205 

400K D/S 80 Track.£230 

DOUBLE 

200K S/S 40 Track.£355 

400K D/S 40 Track.£410 

800K D/S 80 Track.£469 

TORCH DISK PACK.£839 

COMMODORE DISK DRIVE 
(with software package).£210 

PRINTERS 

EPSON RX80.£269 

EPSON RX80FT.£309 

EPSON FX80.£389 

EPSON MX100 III.£440 

EPSON FX100.£520 

EPSON DX100 D/wheel.£475 

CANNON PW1080A.£305 

ORICMCP40.£119 

COMMODORE 1520.£95 

COMMODORE MPS801.£210 

DISKS (Wabash) 

SS SD 40 Track.10 for £17 

SS DD 40 Track.10 for £20 

DS DD 40 Track.10 for £22 

DS DD 80 Track.10 for £28 

3" MAXELL CF2.each £4.50 


All prices include VAT & carriage 
Special terms for export orders 
Phone or write for details, quoting 
PCW 


MBC 555 

EPSON & JUKI 
PRINTERS 

VERY SPECIAL DEALS 
ON COMPLETE 
SYSTEMS! 

ie 555 + MONITOR + PRINTER 
Business Software available 

Phone for details: 

David Ball or Eileen Ormrod 
L.T. Computer Systems Ltd 
52 Market Street, Wigan WN1 1MX 

Tel: (0942) 47423 

ALL PRICES INCLUDE VAT 


PCW215 



















































MICROMART 


CP/M FOR 
MICROS??? 

Now your personal computer can run CP M. That's 
right! Any micro with an RS232 port and a Terminal 
Emulation Package can now run CP M. 

The OMEGA opens up a new world to you and 
enables you to run any of hundreds of Business and 
Recreational software packages, from both com¬ 
mercial and user group sources. Your micro is no 
longer restricted to one or two languages, the 
Omega is sold with Basic and one other language of 
your choice (Cobol, Fortran, Pascal, Forth). 
WHATISTHE OMEGA ?The OMEGA”isasingle 
board module which will allow a micro with an RS232 
port to plug in and run CP M. OMEGA has a 4MHz 
Z80A CPU, 64K of RAM, 2 software-controllable 
RS232 ports, a Centronics Port, 4K Monitor Eprom. 
The OMEGA can support four disc drives, single or 
double sided, single or double density, 48 or 96 TPI 
OMEGA runs under CP M 2.2. It has a set of utilities 
for formatting and copying data. A disk translation 
facility lets OMEGA read, write and execute 
programs and data from Kaypro, Morrow Decision, 
IBM PC and others. 

SPECIFICATIONS 

Hardware: 


Processor — Z80A microprocessor operating at 
4MHz 

Memory — 64K bytes of RAM; 4K bytes of ROM 
Serial Ports — Two RS232C compatible ports for 
terminal, modem or serial interfaced printer. Baud 
rates from 75 to 38.4K baud. 

Printer Port — Centronics-compatible 
Software: 

Operating Systems — CP M 2.2 with enhanced 
BIOS and CCP 

System Utilities, including formatting, back-up, 
system configuration and translation of other 5V4 
disc formats. 

FRIENDLY, an integrated user operating environ¬ 
ment including disc resource management, user 
command processing, and online help facilities. 
Integrated Applications Software — T maker III, 
including Word Processing, Electronic Spread¬ 
sheet, Data Base Management, List Sorting and 
Tallying, and Bar Charting. 

This product has been thoroughly tried and tested in 
the American market. We are now able to offer it in 
the UK. 

COMPLETE PACKAGE ONLY 
£425 + VAT 

Send cash, Access, or Barclaycard order to: 

QUANT SYSTEMS 

111 Thorpe Road, 

London E7 9DE 

(Please allow 28 days for delivery — guaranteed) 


AJtur/9toln FORTH 

Extended fig-FORTH 

A full implementation of Forth 
with extra features 

★ Stream I/O handling 

★ Full use of screen editor 

★ Full high resolution graphics 

★ Ram disc simulation: Named cassette 
files 

★ Software tools 

★ Fig. editor 

★ Full documentation 

★ User support 

Cassette version 

£17 

Cheques, POs, etc. to 

JUST ASK 

47A DORNTON ROAD, LONDON SW12 
Tel: 01-675 0205 
or sae for further details 


[ 

PROGRAMS 






• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

text*, J7.+ I7., 1 >=" "OR 1 

1140 IFI7.*0 17.=wi dthy.-of f set7. 

1 150 PRINTTAB (of-f set*/.) MID* (text*. J*/., I*/.) : J7.-J7.-tI7. 

1160 UNTILJV. =LENtext* 

1170 ENDPROC 

1]90 PROCdelete 

1210 DEFPROCdel ete <n*/.) 

1220 IFn‘/.=0 THEN ENDF'ROL 

1 230 I Fl.S I B7. (n*/.) — 1ANDRSIB7. (n */.> . - 1 LSI B*/. (RSIB7. (n7.) ) =LS IB7. (n*/.) : RSI B7. (LSI B7. (n7.) 

) -RSIB7. <n7.) 

1 240 IFl.S I B7. (n*4 > - l ANDRSIB7. <n*/.> =- 1 RSI B7. (LS I B7. (n*/.) ) =- 1 

1250 IFLSIB7. (r»7.) *-1ANDRSIB7. (n*/.) -1 CHILD*/. (PAR*/, (n*/.) ) -RSIB7. (n*/.> : L.SIB7. (RSIB*/. (n*/.) ) 

= -1 

1260 IFLSIB7. < n*/.) =- 1 ANDRS I B7. (n*/.) =-1 CHILD*/. (F AR*/. (n*/.) ) =- 1 

1 270 FP7. (n7.) =F7.: F7.«nV. 

1280 IFCHILD*/. (n*/.) -1 THENPROCf p (CHILD*/. (n*/.) ) 

1290 ENDPROC 

1300 ******************** 

1310 PROCfp 

1320 ******************** 

1 330 DEFPROCf p <n7.) 

1340 FP7. (n7.) =F7.: F7.=n7. 

1350 IFCHILD7. (n7.)=-l AND RSIB7. (n7.) — 1 THEN ENDPROC 

1360 IFCHILD7. (n7.) -1 THENPROCf p (CHILD7. (n7.) ) 

1370 IFRSI B7. <nV. > - 1 THENPROCf p (RS I B7. (n7.) ) 

1380 CHILD7.<n*/.)=-l 

1390 ENDPROC 

1410 PROCInsert 

1430 DEFPROClnser t 

1440 PROCinwind 

1450 REPEAT INPUTL INEa*: UNT ILLENa* 81 

1 460 IFCHILD7. (CP7.) = -l CHILD7. (CP7.) -F7.: PROCstore (a* , CP7.. -1 , - 1 . -1 , RANI 7. (CF'7.) +1) : VD 

U12.26:PROCdisplav:ENDPROC 

1 470 k 7.-CH 11 D7. (CP7.) 

1480 REPEAT: IFk7. - ] 1 par7.-k7.: F7.-RSI B7. ( k7.) 

1490 UNT ILk 7.=— 1 

1500 RSIB7. < lpar7.) =F7. 

1510 PROCstore i a$ . CF'X . - l , lparV.,-1 . RANK 7. < CF'7.) + l ) : VDU1 2,26: PROCd i sp 1 ay: ENDPROC 

1520 ******************* 

1530 PROCd i a 

1550 DEFF'ROCdl a (Tl) 

1560 LOCALA7. 

1570 PROCinwind 

1580 REF'EATFROCpp (T$ , 30,0) : INFUTA7.: UNT ILPAR7. (A7.) - 1 

1590 CP7.-A7.: VDU12.26: PROCdi sp] av 

1600 ENDPROC 

1620 PROCc1lmb 

1640 DEFPROCrlimb 

1650 IFCF7.-0 THEN ENDPROC 

1660 CP7.*PAR7. (CP 7.) : PROCd isplav: ENDPROC 

1680 PROCdeletethis 

1700 DEFPROCdeletethis 

1710 PROCinwind 

1720 INFTJT"Enter the number of the line to be deleted"A7. 

1730 VDU12.26 

17 40 FROCrlel ete (AV.) 

1750 PROCdisplav 

1760 ENDPROC 

1780 F'ROCl ist 

1 800 DEFPROC 1 i st (a7,) 

1810 PRINT} a7.; : PROCpp (datat (a7.) . 29,RANI \ *2+1) 

1820 F0RA=0TO5O:NEXT 

1830 A*="" 

1840 *FX15 1 

1850 IFINKEY(-82)THENPRDCinwind*PRINT "Press R to rest art ' "or t to exit" "or a 
nv Lev to cont j nue " : REF’E A T AT=GET T : UNT 1 LAT " S " : VDLt; 2 . . '8 , •>, 18.3o.5 

1860 IFA*="E" THENENDPROC 

1870 IFAt >“" THENCLS 

1880 IFAf ="R" THEN=*7.=0 

1890 IFCHI LD*4 (a%) =-1 ANDRSIBV. ia7.) =-l THENENDPROC 

1 900 I FCH ILD7. (-a7. > - 1 T HENPROC1 l st (CH ILD71 ( a7.) > 

1910 I FRS I B7. ( a 7.» - 1 THENPROC list (RSI B*; ( a 7. > ) 

1920 ENDPROC 

1940 PROCsave 

I960 DEFPROCsave 

1970 PROCinwind 

1980 X=OF'ENOUT ( " WAVES " +LEFT \ dataf < 0 ) ,5)) 

1990 *OPT1.1 

2000 PROCsave2<0) 

2010 1 7.=F7. 

2020 REF'EATPR I NT# X ,F7.: 17.=FR7: (1 7.) : UNTIL! V. 1 

2030 CLOSE#* 

2040 VDU12.26 

2050 ENDPROC 

2070 PR0Csave2 

2090 DEFPROCsave2 ( i 7.) 

2100 PR I NT# X . i 7.. dat a-T (l 7.) . PAR 7. ( i 7.) , CH ILD7. (l 7.) .LSI B7. (l 7.) , RS 1 87. « l .■ . RANK 7. ( i ) 

2110 I FCH ILD7. < i 7.) =-1 ANDRSIB7. < i 7.) =-l THENENDPROC 

2120 IFCHILD7. (i7.) -1 THENPROCsaveS (CHILD7. (l 7.) ) 

21 30 I FRS I B7. ( i 7.) - 1 THENF'ROCsa ve2 (RS I B7. ( i 7.) ) 

2140 ENDPROC 

2 1 60 FROCorder 

2170 ***************** 

2180 DEFPROCorder 

2190 PROCdi a ( "F'1 ease aive the number of the parent of the lines vou wish to cird 
er") 

2200 PROCinwind 

2210 IFCHILD7. (CP■'.> «- l IHENPRINT "No descendents" : FROCdi sol av: ENDPROC 

2220 REPEAT I NFUT "Gi ve the number of the line to be- mo /erl " a’/.: UNT I LPAF>7. r a'l) =CP7.A 
NDa7. : >0 

2230 CLS:REPEATPROCpp("Give the number of the line it should to!low. or t pe F- 
if it is to be first". ’0 .' >) : I NPt IT At 


1 _ 
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PROGRAMS 



2240 

UNTIL <A#="F" AND CHILD7. (CP7.) < a7.> OR (VALA# >0 

ANDPAR7. < VAL A# ) =CP7.) 



2250 

IFRS187. (a7.) >- 1 LS187. (RS187. < a7.) ) =LS 187. (a v .) 




2260 

IFLSI 87. (a7.) < >-1 RS I 87. (LS I 87. (a7.) ) =RS 187. (a7.) 




2270 

1 FA#= "F" LS I 87: < a7.) =-1 : RS 187. (a7.) =CH ILD7. (CF'7. > : LS I 87. (CHIL D*. < GP7. , > =v.: CHIU>v. < C 



F‘7.) =a7. 





2280 

IFA# "F" ANDCHILD7. (CF'7.) =a7. CHILD7. <CP7.) =R5187. <a7. 

) 



2290 

I FA#< >"F" LSI 87. <a7.) =VAL A#: RSI 87. <a7.) =RS 187. (VALA#) 

: 17.=RS I 87. (VAI A# - : RS I 87. ( UAL 



A#) =a7. 

: I Ft7.< >-1 LS I 87. (17.) =a7. 




2300 

VDU12.26:PROCdlsp ] ay 




2310 

ENDF'ROC 




2320 

***************** 




2330 

PROCamend 




2340 

***************** 




2350 

DEFF'ROC amend 




2360 

PROCinwi nd 




2370 

REPEAT I NPUT "Whi ch line number ", a7.: UNT I LF'ARX (3/./ 

»tP7. 



2380 

R'EPEATCLSs INPIJTL INE " New text: "a#: UNTILLENa# 81: 

data# ' a7.) =a# 



2390 

VDU12,26:PROCdisplav:ENDPROC 




2400 

******************* 




2410 

PROCIoad 




2420 

******************* 




2430 

DEFPR0C1oad 




2440 

PROCinwind 




2450 

PROCpp < "PI ease give the name o-f the sheet to be 

loaded (ianore the WAVES 



>",30. 

0):INPUT! INEA#:A#=LEFT# < A#.5) 




2460 

VDU12,30 




2470 

*OF'T 1 . 1 




2480 

X=OF'EN IN ( "WAVES" +A# ) 




2490 

PROCIoad2(0) 




2500 

INPUT# X ,F7. 




2510 

K7.-F7. 




2520 

REPEAT I NF'tJ T # X , FP7. (K 7.) : K7.=FP7. < K7.) : UNT ILEOF# X : FF'7. (K7.) =- 1 



2530 

CLOSE# X 




2540 

VDU12,26 




2550 

ENDPROC 




2560 

******************* 




2570 

PROCIoad2 




2580 

******************* 




2590 

DEFPR0C1 oad2 ( i 7.) 




2600 

I NPUT#X . i 7., dat a# ( i 7.) , PAR7. < i 7.) . CH ILD7. ( i 7.) , LS 187. ( i 7.) , RS 187. ( i 7.) , RANK7. ( i 7.) 



2610 

IFCHILD7. ( i 7.) =- 1 ANDRSI 87. ( i 7.) =-1 THENENDPROC 




2620 

IFCHILD7. ( i 7.) < >- 1 THENPR0C1 oad2 (CHILD7. < i 7.) ) 




2630 

IFRS187. ( i 7.) < >-1 THENF'ROCI oad2 (RS187. ( i 7.) ) 




2640 

ENDPROC 




2650 

*#»**1Ht#*##*»*****X 




2660 

F'ROCcop v 




2670 

******************* 




2680 

DEFFROCcopv 




2690 

PROCinwind 




2700 

REF'EATPROCpp ( "Whi ch line is to be copi ed?" ,30,0) 

: I NPUTA7.: UNT ILPAR7. (A7.) >0 



27 1 0 

REF'EATPROCdi a ( "F'l ease aive the number o-f its new 

i parent 1 i ne" ): UNTILRANK7. ( 



CP7.) =RANK 7. (A7.) - 1 




2720 

C7.=CH IL D7. (CF'7.) : 0C7.=-1 




2730 

ch7.=0: IFC7.=-l ch7.=TRUE ELSEREF'EAT 0C7.=C7.: C7.=RS187. (C7.) : UNTILC7.=- 1 



2740 

F'RGCst ore (dat a# < A7.) . CP7.. - 1 . 0C7.. -1 . RANK7. (CF'7.) +1 ) 




2750 

I Fch7. CH ILD7. (CF'7.) =0F7. ELSERSI 87. (0C7.) =0F7. 




2760 

IFCHILD7. (A7.) >0 THENCHILD7. (0F7.) -F7.: PR0Ccopy2 (CHILD7. (A'/.) ) 



2770 

VDU28.0,18,30,5,12,14:FR0CIist(0):VDU26,15 




2780 

E NDF'ROC 




2790 

******************** 




2800 

PR0Ccopv2 




2810 

******************** 




2820 

DEFF'R0Ccopv2(n7.) 




2830 

IFRSI87. (0F7.) =F7.THENF'R0Cstor e ( data# (n7.) , FAR7. < OF 7.) 

. -1,0F7., - 1 . RANK7. (0F7.) ) ELSE 



PROCstore (data* <n7.) .0F7..-1 .-1 .-1 ,RANK7. (0F7.) +1 ) 




2840 

IFCHILD7. (n7.) >0 THENCHILD7. (0F71) =F7.: F'R0Ccopv2 (CH ILD7. (n7.) ) 



2850 

IFRS I 87. (n7.) 0 THENRSIB7. (0F7.) =F7.: F'ROCcopv2 (RSI 87. (n7.) ) 



2860 

ENDPROC 




2870 

****************** 




2880 

F'ROCsearch 




2890 

****************** 




2900 

DEFF'ROCsear ch ( 17. ,A#.B#) 




2910 

IFLENdata# (17.) >=L„ENA# THENIFINSTR <data# ( 17.) , A# ) 

THEN F'ROCswi tch <17., A#. 8#) : 



IFFNqi 

test ion THEN ENDPROC 




2920 

IFCHILD7. (17.) = - 1 ANDRS 187. ( 17.) =-l THENENDPROC 




2930 

IFCHILDV. ( 17.) < -1 THENFROCsearch <CH1LD7.( 17.) , A#, 8# > 



2940 

IFRSI87. ( 17.) >-l THENFROCsearch (RSIB7.( 17.) ,A#,B#> 




2950 

ENDPROC 




2960 

******************* 




2970 

FNauest i on 




2980 

***** ************** 




2990 

DEFFNquestion 




3000 

CLS: CF'7.=F'AR7. (IX) : PROCd isplav: F'ROCi nwi nd : PROCpp r A# + " FOUND at line "+STR# ( I 



7.) + " . 

Search this branch -further <V/N) ?" ,30.0) 




3010 

*FX15 1 




3020 

=GET#="N" 




3030 

******************* 




3040 

F'ROChunt 




3050 

******************* 




3060 

DEFPROChunt 




3070 

F'ROCi nwi nd 




3080 

PROCpp ( "F'l ease qive the text to be found".30,0) 

: I NF'UT A# 



3090 

F'ROCsearch (0. A#. " " ) 




3100 

VDU12,26:PROCdisplav 




3110 

ENDPROC 




3120 

******************* 




31 30 

PROCinwind 




3140 

******************* 




3150 

DEFPROCinwind:VDU28,0.24.30,21.12:ENDPROC 




31 60 

******************* 




3170 

F'ROCrepl ace 




3180 

******************* 




3190 

DEF F'ROCr epl ace 




3200 

F'ROCi hwi nd 




3210 

PROCpp ( "F'l ease aive the text to be replaced" ,30 

,0):INPUTLINEA# 



3220 

CLS: PROCpp ( "F'l ease aive the text to be inserted",30.0):INPU7LINL8# 



3230 

F'ROCsearch <0,A#.B#) 




3240 

VDU12.26:PROCdisplav 




3250 

ENDPROC 




3260 

******************* 




3270 

F'ROCswi tch 




3280 

******************* 




3290 

DEFF’R'OCswi tch ( 17., A#. 8#) 




3300 

IFB#="" THEN ENDPROC 




3310 

data# (17.) =LEFT# (LEFT# (data# (17.) . INSTR (data# (171) 

. A#) -1 ) +B#+RIGH r# (data# < 17.) 



,LEN(data# (17.) ) - I NSTR <datal ( 17.) ,A#> -LENA#-*-! ) .80) 




3320 

ENDF'ROC 




3330 

****************** 



3340 

F'ROCpr l nt 

I • 


MICROMART 


BEST U.K. SOFTWARE PRICES? 

Our philosophy is simple... 

The best software at the best prices. Let the figures speak for 
themselves: 



List Discount 


List Discount 


Price 

Price 


Price 

Price 

Wordstar 

295 

195 

dBase II 

365 

255 

Wordstar professional 

495 

350 

Dgraph 

200 

140 

Multimate 

345 

265 

Quickcode 

200 

140 

Superwriter 

295 

220 

Friday 

195 

135 

Supercalc II 

195 

135 

Knowledgeman 

450 

350 

Supercalc III 

295 

215 

CIS Cobol 

425 

315 

The Last One 

330 

215 

Level II Cobol 

965 

765 

Open Access 

450 

350 

Pascal/MT+ 

245 

170 

Lotus 1-2-3 

375 

300 

Sage Accounts 

375 

295 


Please contact us if you need independent advice in choosing 
software for your requirements. Most formats supported. 
CP/M, CP/M-86, MSDOS & PCDOS. If ordering any of the 
above, please add £4.00+VAT. Or write for our full list. 
Over 150 packages at 20-35% discounts. 

PEAK MICROCOMPUTER SERVICES 
INDEPENDENT MAIL ORDER DISTRIBUTORS OF 
QUALITY SOFTWARE 
Castle Vale, Sledgegate Lane, Lea, 
Matlock, Derbyshire DE4 5GL. 
Telephone: 062 984 383 


BrunWord 

FOR THE MEMOTECH 

★ Wordprocessor for MTX500 or 512 

★ No additional hardware required 

★ Uses memory similar to discs (MTX512 will store 
up to 12 pages) 

★ TEXT made with insert/overwrite, word wrap, 
continuous screen edit, full cursor control and 
right justify 

★ ESCAPE mode based on key words but only the 
first letter is typed: SAVE, LOAD, DIRECTORY, 
GET from memory, MEMORY save, KILL, 

PRINT, TEAR, WEAVE. REMOVE, INITIALISE, 
CLEAR, ONSCREEN, FIND 

★ Automatic formatting up to 130 columns 

★ Printer controls can be embedded in the text 
(single character) 

★ Only £1 9.50 INCLUSIVE (or send for free 14 
page manual) 



BRUNNING SOFTWARE 

34 HELSTON ROAD 
CHELMSFORD, ESSEX 
CM1 5JF 


LOWEST POSSIBLE PRICES!! 

On Apple Compatible Peripheral Cards 

Buy direct from us to obtain all yoqr Apple II 
compatible peripheral requirements at lowest 
prices available anywhere. 


APPLE Compatible 6502 Computer. £254.55 

RAM Card 16k £34 50 

RAM Card 128k £151.95 

80-Column Card . £46.95 

80-Column card + auto 40/80 column switch £69.95 
Z-80 CP/M Card £37.95 

SuperSound PAL Card. £33.85 

EPROM Writer Card. £41.50 

Speech Synthesiser Card £25.95 

Serial Interface Card RS232 £36.20 

Disc Drive Controller Card. £25.95 

Disc Copy Card. £30.75 

Self-Centering Joystick.£11.95 


All our prices include air-mail postage to Europe 
except for the Apple Compatible Computer. For 
this item, please add £10.00 for delivery by sea, 
or £30.00 for air-mail. 

Send for our new catalogue — available now. 

COMMUNICATIONS ASSOCIATES 

PCW Box 10, Evelyn House, 

62 Oxford St, London W1A 2HG 
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STARTERS | 
SOFTWARE I 


Software designed to help children learn 

BEOKCOlNT 

The simplest of introductions to counting and 
number bonds from 1 to 9. Interactive with 
full graphics. Age 6 months to 8 years. 

TKU/UME 

The complete clock tutor with accurate time 
on hands, in digits and words. Fully interac¬ 
tive. Age 4 to 12 years. 

CMDMAMA 

A fast moving game requiring colour recogni¬ 
tion and strategic thought. Can you beat the 
Qubies? From 6 years to 99! 

EI)L CATIONAL SOin WARE 

Available for the BBC B and Electron at £6.95 
each title (cassette) from: 

STARTERS 

1 Denbigh Road, Luton, Beds. LU31NP 

School enquiries and orders welcomed 
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PRINTERS NEW LOW 
PRICES 

Large selection available. 

We specialise in interfacing to 

SHARP 

computers 

SPECIAL OFFER 

DAISYWHEEL 

PRINTERS 

£289 

Interface for MZ700 £39 
UK orders add 15% VAT 
Details on our complete range from 

PETERSON 
ELECTRONICS LTD 

ACADEMY STREET, FORFAR. 
TAYSIDE, DD8 2HA 
Tel: 0307 62591 


f -- 

BC Computers 


TRAINING AVAILABLE ON 
ALL POPULAR 
MICRO-COMPUTER 
SYSTEMS 

Wordprocessing, 
Spreadsheets, 
Data-Management Systems 

For further information, ring: 

DAVID BROMLEY 
Reading(0734) 866372 

< _ J 


PROGRAMS 
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3360 

DEFF'ROCpr int (a*/.) 




3400 

PROCpp (dat at(a7.) , 80 . RANK 7. (aV.) ) 



0 

3410 

IFCHILD7. (a7.) =- 1 ANDRSIB7. <a7.) =- 1 THENENDPROC 


• 


3420 

IFCHILD7. <a7.) 0-1 THENPROCpr int (CHILD7. < a'/.) ) 




3430 

IFR5IB7. <a7.) -1 THENPROCpr l nt (RS187. (a7.) ) 




3440 

ENDFROC 


0 


3450 





3460 

**-#*********•*-*-*-#•*•-*-** 
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F'ROCpromote 



• 

3480 

*■*■*■*** + •*-*■*■*■**■*■*■*■*■* + + 


# 


3490 

DEFRROCpromot e 




3500 

F'ROCi nwi nd 



• 

3510 

F'ROCpp ( "F'l ease aive the number ot the line to be promoted". 

: M.O) : REPEAT IMP 

• 


LIT AV. • 

INT 11 F AR". ( AV.) O 




3520 

TV.*F'AR7. (A7.) :S7.=RSIB7.<T7.) : IFSV. OTHENREF'EAT1 V.-SV. : S7.=RSI B7. t S7 .) 

: UN T II .57.=- t 


• 
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RS IBV. (T7. > =F7. 


• 


3540 

PRCCstore (datat (A7.) . FAR': (FAR 71 (A7.) > ,-l .77:, 1 . RANK7. l A7. >-i ) 




3550 

IFCHILD7.(A7.) 0 THEN CHILD7. (0F7.) =F7.s PR0Ccopy2 iCHILDV. (A%) ) 



• 

3560 

F'ROCdel ete < A7.) 


• 


3570 

VDU12.26:PROCdisplav 




3580 

ENDF'ROC 
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********************* 


• 


3600 

PROCdemot e 




3610 




0 

3620 

DEFPROCdemote 


% 


3630 

F'ROCinwind 




3640 

PROCpp ("FI ease qive the number o-F the line to be demoted",.:. 

0,0):REPEAT1NPU 


• 

TAV.: UNT I LF'ARV. (A’/.) — 1 AND < LSIB7. (A7.) OORRSIB7. ( A7.) >0) : T7.=-1: S7.=CH 1LD7. 

v CH IL D7. (PAR7. (A7. 

• 


3650 

IFSV.>0 THENREFEATT7.=S7.: S7.=RSIB7. (S7i) : UNTILS7.=-1 




3660 

IFLSIBV. (A7.) =-l CHILD7. (PAR7.(A7.) )=RSIB7. (A7.) 



• 

3670 

RROCstore (datat (A7.) , CH ILD7. (F'ARV. (A7.) ) , -1 .T7..-1 , RANK7. (A7.) + 1 ) 


• 


3680 

IFCHILD7. ( A7.) >0 THEN CHII..D7, (OF7.) =F7.: FR0Ccopv2 (CHILD7. l A'.) ) 




3690 

I FT7. >0 RS I B7. ( T7.) =0F7. ELSECHILD7. (CH ILD7. (FAR71 (A7.) ) =0F7. 



• 

3700 

F'ROCdel ete < A7.) 


• 


371 0 

VDU12.26:FROCdisplav 




3720 

ENDFROC 
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♦ **-t*»»********* 


0 
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F'ROCasc j i 
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**************** 




3760 

DEFPROCascii 


0 


3770 

VDU26,12 




3780 

♦SPOOL."asci i waves" 




3790 

F'ROCasci i 2 (0) 


a 

• 

3800 

♦SPOOL. 




3810 

CLS 




3820 

F'ROCdispl ay 
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ENDFROC 
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**************** 
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F'ROCasc l i 2 



• 
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**************** 
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3870 

DEFF'ROCasci i 2 (n7.) 




3880 

PRINTdatat (n7.) 



• 

3890 

IFCHILD7. (n7.) 1 ANDRS I B71 <nV. > 1 THEN ENDF ROC 


• 


3900 

IFCHILJD7. (n7.) >OTHENPROCasci i 2 (CHILD7. (n7.) ) 




3910 

IFR'SIB7.(n7.) OTHENFROCasci i 2 (RSIB7. (n7.) ) 



• 

3920 

ENDFROC 
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Commodore 64 Defuse 

by Greg Bernatek 


This is a very good example of mine- 
field-type games where the object is to 
move about a grid in order to defuse 
bombs. Your progress is hindered by 
the fact that you can't walk on a square 
more than once and are killed if you 
touch a skull. However walking over a 
flag collects you a bonus. 

As you move through the game's 
levels, the challenging aspect is how 
the number of bombs and skulls 
increases. To add to your enjoyment 
the 64 accompanies your exploits by 


playing 'The Entertainer'. 

There is a bonus screen which 
appears inbetween each level, and here 
you must drop your man onto the only 
bottom row flag or a life will be lost. 

The game requires a joystick plugged 
into port one; your man can move 
diagonally as well as in the four 
standard directions. The fire button is 
used to drop him in the bonus game. 

At the end of the game you a re given a 
rating which ranges from 'poor' to 
'supernatural'. 


10 REM DEFUSE! 

20 REM G. BERNATEK 11.1.84 

30 POKE 32,48 POKE 56,48CLR PR INT"O" 

40 POKE53280,0 P0KE33281,0 

30 REM SWITCH IN CHARACTER SET 

60 GOSIJB 9000 

80 REM INITIALISE VARIABLES 

85 FLAG=0 

90 GOSUB 10000 

110 REM DISPLAY TITLE PAGE 


120 GOSUB 11000 GOSUB8500 REM GRID ON SCREEN 
130 PRINT A0$;Alf 

140 PR I NT " hf I 11 L\t I ")•" 

130 PR I NT" IMP* MMMPPI ^ ——I —*/f—-# " 

160 PRINTA3$ 

163 PRINT" 

170 FOR I = 1TO60 IFPEEKC.JV)*239THEN210 

171 IFPEEK(197? =4THEN4000 
173 NEXT 

183 PRINTA2f 

190 FOR I=1TO60 IF PEEK(JV)=239 THEN 210 

191 IFPEEK(197?=4THEN4000 
195 NEXT 


200 GOTO 160 


218PCW 
































PROGRAMS 


210 REM ENTER HERE FROM TITLES 

ZZ0 C-0■PUKES+ 6 ,0 PUKES+24,13:P0KES+3,11 FUTE5+4 ,0 
230 OOSUB8600 

240 REP1 TIME TICKS AWAY. 

250 TM*TM-1 IFTM=-1THENTM*0 C=0 GOSUB16300 GOTO230 REM BERTH MARCH 
270 M9«PEEK < JV ) •’ M9= 13- < M9AND13 > 

290 IFM9=1THEN3000 REM UP 

300 I FM9=*2THEN3200 REM DOWN 

310 IFM9*4THEN3300 REM LEFT 

320 IFM9-8THEN5400REM RIGHT 

330 IFM9-5THEN3300 REM UP & LEFT 

340 IFM9=6THEN3600 REM DOWN & LEFT 

350 IFM9=9THEN3700 REM UP 4 RIGHT 

360 IFM9=10THEN5800 : REM DOWN & RIGHT 

370 IFPEEK C MP ) 063HNDPEEK < MP ) O32THENGOSUB7700 

380 IFS1>HITHENHI=S1 

390 GOSUB 8510 

400 IFERR=1THENERR=0 GOTO7000 : REM SKULL 
403 IFERR=2THENERR=0 GOTO12000 

410 POKEMP,80 POKEMP+1,81=POKEMP+40,82 POKEMP+41,83 
420 GOTO240 

3000 REM DELETE MRN OLD POSITION 

3010 POKEMP, 32 POKEMP*1,32 POKEMP+40, 32 : POKEMP-*-41,32 
3030 RETURN 

4000 REM INSTRUCTIONS FOR GRME 
4003 P0KE53272,23 

4010 PRINT’^a —-A ! 

4020 PRINT" IRME -sNSTRUCTIONS" 

4030 PRINT" - 

4040 PRINT PRINT" IOU PLRV THE PART OF R BOMB DEFUSING®" 

4050 PRINT" EXPERT. IOUR MRN CRN MOVE IN RNV OF THE" 

4060 PRINT" EIGHT DIRECTIONS WITH THE HID OF R JOV-" 

4070 PRINT" STICK PLUGGED INTO PORT ONE." 

4080 PRINT"IDO I HERE RRE TWO STAGES TO THIS GRME. 

4090 PRINT"1] I HE BOMB DEFUSING GRID. IOUR MRN MUST " 

4100 PRINT" REACH THE BOMB BEFORE TIME RUNS OUT'" 

4ii0 PRiNT-ranoa ~fess for next page. 

4120 IFFEEK ( J V ) 0239THEN4120 

4123 PRINT"CHI I HE RMOUNT OF BOMBS TO BE DEFUSED DEPE-" 

4127 PRINT" NDS UPON WHAT SHEET YOU ARE ON ! 

4130 PRINT"R2] I HE FLAG DETECT STAGE. “ROP YOUR MAN " 

4140 PRINT" ONTO THE FLRG, STANDING AMONGST THE 

4150 PRINT" SKULLS. %F YOU FALL ONTO R SKULL." 

4160 PRINT"® I HE GAME STARTS WITH THREE LIVES, BUT " 

4170 PRINT" UPON KERCHING SHEET FIVE OR SHEET TEN " 

4180 PRINT" RN EXTRA ONE IS AWARDED." 

4190 PRINT "H®Wa ~RESS FOR NEXT PAGE. 

4200 IFPEEK<JV)<>239THEN4200 
4203 P0KE53272,29 

4210 PRINT"no OBSTACLES AND SCORING." 

4220 PRINT" - 

4230 PRINT"®® 

4240 PRINT" “I . 100 X TIME REMAINING. " 

4230 PRINT"® h" 

4260 PRINT" ^ . 100 X TIME REMAINING." 

4270 PRINT"® LV 

4280 PRINT" /T. MINUS ONE LIFE." 

4290 PRINT"HH BONUS POINTS AWARDED FOR COMPLETING" 

4300 PRINT" EACH SHEET. IT GETS HRRDER 4 HARDER !" 

4310 PRINT"lIWa 'FIRE' RETI.IRNS TO TITLE PAGE. 

4320 I FPEEK ( J V ) O239THEN4320 
4390 GOTO120 
5000 REM MOVE UF 

3010 IFPEEK(MP-80)>57THENGOSUB3000 MP=MF-80 GOSUB7770 

5030 GOTO370 

5200 REM MOVE DOWN 

5210 I FPEEK < MP+80 ) O32THENGOSUB3000 MP=MP+80: GOSUB7770 

5230 GOTO370 

5300 REM MOVE LEFT 

3310 IFPEEK < MP-2)O32THENGOSUB3000 MP=MP-2 GOSUB7770 

3350 GOTO370 

3400 REM MOVE RIGHT 

5410 I FPEEK < MP+2 ') O32THENGOSUB3000 MP-MP+2 GOSUB7770 

5430 GOTO370 

5500 REM MOVE UP 4 LEFT 

5510 IFPEEK <MP-82)>57THENGOSUB3000 : MP=MP-82 : GOSUB7770 
5550 GOTO370 

5600 REM MOVE DOWN 4 LEFT 

5610 IFPEEK. (. MP+78) O32THENGOSUB3000 MP=MP+78 : GOSUB7770 
5650 GOTO370 

5700 REM MOVE UP 4 RIGHT 

3710 IFPEEK(MP-78 ?>57THENGOSUB3000■MP-MP-78■GOSUB7770 
3730 GOTO370 

3800 REM MOVE DOWN 4 RIGHT 

3810 IFPEEK(MP+82)O32THENGOSUB3000 MP=MP+82:GOSUB7770 

3330 GOTO370 

6000 REM END OF GAME 

6010 PRINT ' WtWWWHWHH®a»M*Pi»P»il3Tj A M E 0 V E R" 

6020 FORI=1TO2000 : NEXT 

6030 PRINT " n nPWBP ®K BK>>>t5CORE : " ; SI, "ItFATING " ; 

6033 FORI=1TO900 NEXT 

6040 IFS1C3000THENPRI NT"POOR" 

6030 IFS1<10000ANDS1>3000THENPRI NT"FAIR" 

6060 IFS1<20000ANDS1>10000THENPRINT"AVERAGE" 

6070 IFS1<30000ANDS1>20000THENPRI NT"GOOD" 

6080 IFS1<40000ANDS1>30000THENPRINT"V. GOOD" 

6090 IFS1C30000HNDS1>40000THENPRINT"EXCELLENT" 

6100 IFS1<60000ANDS1>30000THENPRI NT"SUPURB" 

6110 IFS1>70000RNDS1<60000THENPRINT"KING" 

6113 IFS1>80000HNDS1C70000THENPRINT"MASTER" 

6120 IFS1<90000ANDS1>80000THENPRINT"EMPORER" 

6123 IFS1>100000THENPRINT"SUPERNATURAL" 

6130 POKES+4,0 POKES*1,40:POKES+4 ,17 
6140 FORI=1TO3000 NEXT : GOTO90 
7000 REM WHOOPS' RAN INTO A SKULL! 

7030 GOSUB16300REM DEATH MARCH ! 

7040 POKEMP,80:POKEMP*1,31 POKEMP+40,82:POKEMP+41,83 

7030 GOTO240 

7700 REM MAN'S NEW POS. 

7710 IFPEEK <MP > =69THENS1=S1 + <TM*10) : RETURN REM FLAG 
7720 IFPEEK<MP)=76THENERR=1:RETURN 

7 7 30 IFPEEK <MP > =72THENS1*S1 + < TM*10):D=D+1 : TM=43 IFS1>HITHENHI=S1 
7740 IFD=LVTHENGOSUB8300 D=0 : ERR=2 : RETURN 

7730 IFPEEK <MP)*72THENP0KEMP,80 POKEMP*1,81 POKEMP+40,82 : POKEMP+41,83 : GOSUB8680 
7760 RETURN 

7770 REM PLAY NEXT NOTE OF JINGLE 

7780 C=C+1 IFC*82THENC-0 

7790 POKES+4•0 FOKES+1,TLKC) POKES+4,17 
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data buffers 

print buffers T-switches 
buffered protocol converters 
telecommunications buffers 

Formats: 

IEEE-488 or Centronics parallel, 
or V24 RS232c serial, or any 
conversion combination. 

Buffer sizes: 

Erom 2k to 1 megabyte RAM. 

('omputers: 

IBM PC, Hewlett-Packard, DEC, 
Apple, Sirius Victor, Televideo, 
Super Brain, Commodore, BBC, 
Tandy, Sharp, Osborne, NEC, 
Data-General, etc, etc. 

Applications: 

Input buffering (data collection, 
telecommunications, etc.). 

Output buffering (accounts pay¬ 
roll printing, plotting, graphics 
dumps, assembly listings, word 
processing, telecommunications, 
etc). 

Support: 

We are the leading specialist 
distributor of UK-designed 
buffered interfaces, with a range 
of products second to none in 
scope, price and reliability. 


A>Line Computer Systems 

MICRO BUFFER DISTRIBUTORS 


1 Church Farm Lane, 

Willoughby Waterleys, 

Leicestershire, LE8 3UD. 

■ Peatling Magna (053 758) 486 

___ J 


BBC Table-top Stands 

to neatly contain your 

MICROPROCESSOR, MONITOR & 
CASSETTE PLAYER DISK DRIVE 

with cut-outs for cables and access to switch. Con¬ 
structed from MEDITE (no warping or chipping) all parts 
have rounded edges slotted and drilled for self-assembly 
(screws not supplied). Can be stained, varnished or 
painted to your personal requirements. 



INTRODUCTORY OFFER PRICE — £12.50 
(includes p&p) 

Available only from. 

PETER ROPER ASSOCIATES 

12 Chestnut Road, St Ives, Huntingdon, Cambs. PE17 4UF 
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SOPHISTICATED GAMES FOR VIC 20/ 
CBM 64 

VIC 64 CRICKET Realistic game ol tactical skill and luck. Ball by ball 
commentary with full scorecard and all the major rules of cricket 
correctly interpreted Printer game save facilities 

VIC CRICKET for VIC21K16K.£5.99 

NEW: 64 CRICKET with extra features.£6.99 

LEAGUE SOCCER League title game for 2-24 players with automatic 
fixtures action commentary, results check, scorers, league table, cup 
draw etc Printer game save facilities 

LEAGUE SOCCER for VIC 20- 16K.£5.99 

NEW: 64 LEAGUE SOCCER with many more features still£6.99 

WHODUNNIT 12 guests have gathered for drinks at Murder Manor, but 
one of them has more than drinks on his mind Addictive and thrilling 
detective game for 1 to 6 players, with genuinely different game each 
time. 

WHODUNNIT for VIC 20 + 8K or any CBM 64 (state which) 

£4.99 

TOP OF THE POPS Easy to learn game about the music business For 
up to 10 players Includes Printer game save features 

TOP OF THE POPS forVIC20-8K.£4.99 

NEW: 64 TOP OF THE POPS — even bigger and better. £5.99 

*NEW* ADULTS ONLY Fun game for 2-10 broadminded players Lots 
of cuddling and kissing, plus many other rewards and forfeits, you 
never know what you'll end up doing, or with whom! Nothing offensive, 


but you MUST be fairly broadminded 

ADULTS ONLY for VIC 20 + 16K expansion.£5.99 

64 ADULTS ONLY. COMING SOON 


DISC VERSIONS AVAILABLE FOR ALL GAMES — £2.00 EXTRA ALL 
PRICES INCLUDE P&P (UK ONLY) GAMES SOLD SUBJECT TO 
CONDITIONS OF SALE WHICH ARE AVAILABLE ON REQUEST 
PLEASE WRITE OR PHONE FOR DETAILS OF OUR FULL RANGE 

SOPHISTICATED GAMES Oept WORLD, 27 Queens Rd. 
KEYNSHAM, Avon BS18 2NQ Tel: 02756 3427 


iruifOAnce 

★ All Risks Cover (incl. Transit) 

- up to £8.000 for £20 

★ Increased Cost of Working - to reinstate 
lost data 

★ Breakdown & Derangement-alternative 
to maintenance agreement 

Comprehensive cover at a 
reasonable premium:- 

Talk to us before taking a Maintenance Contract 

Write with details of equipment and value to:- 

Geoffrey Hoodless & Associates 
Freepost (no stamp required) 
Woking, Surrey GU214BR 

Tel: Woking (04862) 61082 Answering Service. 


SPECTRUM & DRAGON 
TAPE COPIERS 


Makes BACK-UP copies of ANY type of SPECTRUM 
(16 48k) program (incl headerless, m/c, unstoppable) 
easily with MANY UNIQUE features. (Version 5). 

FULL MONEY BACK GUARANTEE if you are not 

satisfied. Update service. 

MAXIMUM 5 STARS from Home Comp. Weekly with 3 
out of 4 100% RATINGS. 

* LOADS in all program parts CONTINUOUSLY — even 
without pressing a key. Other copiers require many 
loadings — MASSIVELY saving you time and trouble! 

* M Drive — copies BASIC.M CODE + arrays onto 
MICRODRIVE. Stops programs — VITAL to alter 
loading instructions to make them run. 

* BREAK at any time continue loading feature. 

* MAXBYTES makes a working copy of programs 
occupying the full 16k or 48k! 

* Verifies. Repeat copies. Auto. Abort. Program name 
plus HEADER data. 

* Copies HEADERLESS and other types. Indeed ALL 
programs that we are aware of! 

* Very user friendly and simple to use. With FULL 
instructions. 


TAPE COPIER £4.50 
WITH M/DRIVE £5.50 
(add £1 Europe, £2 other countries) 

DRAGON COPIER — Makes back-ups of most programs 


LERM SOFTWARE 

Dept PCW, 10 Brunswick Gdns, Corby, Northants. 
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7999 RETURN 

8300 REP1 PRINT SCORES 

8310 PRINT"J»PBPPPPiai UPlPPPPPBfT INEIPPPPPMIS HI " 

8320 PRINTTfiB<6>;Si;TRBU8);TM; "II %TRB<29);HI 

8590 RETURN 

8600 REN SET UP SCREEN PHASE#1 

8601 PRI NT"0" 

8605 GOSUB11000 GOSUB8300 

8610 MP=1483 POKEMP,80 : POKENP+1,81 PCKENP+40,82:POKENP+41,83 

8620 FORI = 1 TOCLV#2) 

8630 X=INT(RND Cl)#960) +1024 

8633 V*INT C RND Cl)#960)+1024 

8640 IFPEEKC X>O65THEN8630 

8645 I FPEEK C V )065THEN8635 

8650 POKEX,76 : POKEX+1,77 POKEX+40,78 POKEX+41,79 

8660 POKEV,69 POKEY+l,70 : POKEV+40,67 FOKEV+41,71 

8670 NEXT I 

8630 Z*INT C RND Cl)#960) +1024 

8690 I FPEEK C Z ) O65THEN8680 

8700 POKEZ,72 : POKEZ+1,73 POKEZ+40,74 POKEZ+41,75 

8800 RETURN 

9000 REN NOVE CHARACTER RON INTO RAN 

9001 REN AT $3000 Cl2283 DEC) 

9010 FOR 1=332 TO 860 READ A POKE I,A 

902R NEXT I 

9H30 POKE 56334,PEEK C 56334 ?HND254 

9R40 POKE 1,PEEKC1)AND251 

9050 SYS832 

9060 POKE 1,PEEKC1)0R4 

9070 POKE 36334,PEEKC56334>OR1 

9080 FOR 1=12808 TO 12991 

9090 READ A POKE I,A NEXT I 

9100 FOR 1=12672 TO 12751 

9110 READ A:POKE I,A•NEXT I 

9120 POKE 53272,29 

9190 RETURN 

10000 REN VARIABLES 

10010 A0$="dfiRiFiKH tit itit ititi*aD*tsE«*3F»t3j»3S»3E»ta!5titif i*iti*r 

1A020 A1 $=" gBDMBDOTWWB 11 f 1 SGRMEBt SPROGRHflNEDl 1 flBY9* 33.51 SEERNATEKSf 1 * 1 M 

10040 JV=56321■SC=1024 S=54272:C=1 : S1=0 TN=45:LV=1:L=3•D=0 

10A50 IP FLRG=1 THEN RETURN 

10055 DIN TUC81>,DNC27) 

10060 REN READ DATA INTO ARRAY TU 

10070 FOR 1=1 TO 81 

10080 READ TIJCI > : NEXT I : FLAG=1 

10090 FOR 1=1 TO 27 

10100 READ DN (.!)'■NEXT I 

10110 HI=0 

10500 RETURN 

11000 REN SET UP SCREEN 

11010 PRINT"OFIFHI" 

11020 FOR I=1TO10 

11030 PRINT" 

11050 NEXT 

11100 RETURN 

12000 REN SCREEN PHRSE#2 

12010 FORI=30TO120STEP.6 

12020 POKES+4,0 : POKES+1,I POKES+4,33 

12030 NEXTI 

12040 SB=CLVP100) • PRINT'*^BBWBIIWP!1WWI!PPPPPPPPECREEN BONUS ",LV"X 100" 

12050 S1=S1+SB : IFS1>HITHENHI=S1 

12060 FOR1=110TO30STEF-.6 

12070 POKES+4,0 ; POKES+1,I+INTCRNDC1>*15> : POKES+4,17 

12080 NEXTI 

12100 PRINT"L'^ n 1.XLNL\L^ s nL , vLXL‘'' 1.NLXL'''--L'\L'SL , ‘'--1- ,v L -L L " 

12110 print" ’i/r,'TA~/r,'r/r/r,r/r,'T /r/r/rvrvryr.■r,r/r,r n 

12120 FP=I NT CRND C1> *39> +1864 

12125 I FPEEKC FP > 076THEN12120 

12130 POKEFP,69•’POKEFP+1,70:POKEFP+40,67 FOKEFP+41,71 

12150 CC=160■TN=200*LV 

12160 POKESC+CC,34 POKESC+CC+1,35 : POKESC+CC+49,86 : POKESL+CC+41.S7 

12170 POKESC+CC+S,7 POKESC+CC+l+S■7 PCKESC+CC+40+' 7 P0KESC+CC+41+S,7 

12130 N9=PEEK CJV)■FR=N9AND16 

12190 IFFR=0THEN12310 REN DROP NAN 

12200 IFPEEK CSC+CC+42 > = 76THEN150O0 

12280 POKESC+CC,32 POKESC+CC+1,32 POKESC+CC+40,32 POKESC+CC+41,32 

12290 CC=CC+2 TN=TN-10 IFTN < C0THENTN=0 : OOSUB8500 

12300 GOSUB8500 ; GOTO12160 

12310 REN NAN DROPPED' 

12320 POKESC+CC,32•'POKESC+CC+1,32:POKESC+CC+40,32 : POKESC+CC+41,32 

12330 CC=CC+40 IFSC+CO1823HNDCC+SCC1863THEN12420 

12350 POKES+4,0 POKES+1,255-C CC/10>'POKES+4,33 

12360 POKESC+CC,84 POKESC+CC+1,85:POKESC+CC+40,36 POKESC+CC+41,87 

12370 POKESC+CC+S,7 = POKESC+CC+1+S,7:POKESC+CC+40+S, 7 : POKESC+CC+41+S, 7 

12390 GOTO12310 

12420 IFPEEK1SC+CC+40)=76THEN15000 REN SKULL! 

12440 S1=S1+TN : IFS1>HITHENHI=S1 

12441 IFLV=50RLV=10ORLV=150RLV=20THENL=L+1 

12445 LV*LV+1 OOSUB8500 : TN=45 

12450 FORI=l10TO30STEP-.6 

12460 POKES+4,0 POKES+1,I +1NT(RND <1)*15):POKES+4,17 

12470 NEXTI 

12490 GOTO 210 

15000 REN DROPPED ON fl SKULL 

15007 IFLV=50RLV=10ORLV=150RLV*20THENL=L+1 

15010 FORI=0TO8 

15020 POKES+4,0•POKES+1,20 : POKES+4,129 FOR J=1TO10 

15030 POKE53280,7:NEXTJ = POKE53280,0 FORJ=1 TO10:NEXTJ,I 

15100 Lv’=LV+l 

15110 FORI=1TO500:NEXT POKES+4,0 

15120 GOSUB 16500 : GOTO210 

16300 REN T.N.T. EXPLODES' 

16310 POKES+4,0:POKES+1,10 POKES+4,129 

16330 FORI=0TO8:POKE53280,7:FORJ-0TO30 : NEXT•POKE53280,0:FORJ=0TO30 : NEXTJ,I 

16500 REN DEATH TUNE ! 

16505 POKES+6,240:POKES+5,0 

16510 F0RI=1T027STEP3 

16520 POKES+4,0:POKES+1,DN <I) : POKES,DN(I +1)* POKES+4,33 

16530 FORJ=1T0DN(1+2) : NEXTJ,I 

16540 POKES+4,0 

• 

• 

• 

• 

• 
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• 

• 
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PROGRAMS 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

16550 POKES+6,0 : POKES+5 , 11 

16560 TM=45 

16570 L=L-1 IFL=0THEN6000 

16590 RETURN 

20000 REM DATA FOR M/C ROUTINE THRT 

20001 REM MOVES CHRRflCTER SET INTO RAM 

20010 DATA162,8,160,0,173,0,208,141,0.43,238,69,3,238,72,3,136,208,241,238 

20020 DATR70,3,233,73,3,202,203,232,96 

21000 REM CHARACTER PATH 

21010 REM 

21020 REM GRID 

21030 DATR0, 127,127,127,127,127,127,127 

21040 DATA0,254,254,254,254,254,254,254 

21050 DRTR127,127,127,127,127,127,127,127 

21060 DATA254,254,254,254,254,254,254,254 

21070 REM FLAG 

21080 DRTA0,127,127,127,126,120,112,124 

21090 DRTA0,254,230,134,6,6,6,6 

21100 DATA6,198,198,198,198,198,198,193 

21110 REM T.N.T. 

21120 DRTA0,127,111,118,94,110,124,120 

21130 DATA0,254,246,110,122,110,62,30 

21140 DAT A112,96,96,96,112,120,126,127 

21150 DATA14,6,6,6,14,30,126,254 

21160 REM SKULL 

21170 DRTR0,120,96,70,70,96,113,124 

21180 DATA0,30,6,98,98,6,142,62 

21190 DATA124,102,67,96,124,96,67,111 

21200 DATR62,102,194,6,62,6,194,246 

21210 REM MAN <REV> 

21220 DHTR0,120,114,98,113,125,150,112 

21230 DATA0,30,78,70,142,190,30,14 

21240 DATA112,120,120,121,121,113,97,127 

21250 DATA14•30,30,153,158,142,134,254 

212*0 REM MAN CNON-REV > 

21270 DATA0,7,13,29,14,2,7,15 

21280 DATA0,224,176,184,112,64,224,240 

21290 DATA15,7,7,6,6,14,30,0 

21300 DATR240,224,224,96,96,112,120,0 

21310 REM NUMBERS 0-9 

21320 DATA60,126,102,102,102,126,60,0 

21330 DRTA56,120,120,56,56,124,124.0 

21340 DATR60,126,6,60,96,126,126,0 

21350 DATA60,126,6,30,6,126,60,0 

21360 DATA96,96,96,108,126,62,12,0 

21370 DATA62,126,96,126,6,126,124,0 

21380 DATR62,126,96,126,102,126,124,0 

21390 DATA126,126,14,28,28,56,56,0 

21400 DATA60,126,102,60,102,126,60,0 

21410 DATA60,126,102,62,6,126,60,0 

22000 REM DATA FOR GAME JINGLE 

22005 REM READ INTO ARRAY TIJ 

22010 DATA33,37,39,42,67,42,67,42,67 

22020 DATR67,75,79,84,67,75,85,63,75,67 

22030 DATA37,39,42,67,42,67,42,67 

22040 DATR56,53,50,47,56,67,84,75,67,56,75 

22050 DATA37,39,42,67,42,67,42,67 

22060 DATA67,75,79,84,67,75,85,63,75,67 

22070 DRTR67,75,84,67,75,84,67,75,67,84,67,75,84,67,75,67,84,67,75•84,63 

22080 DATA75,67,50,33 

22100 REM DATA FOR DEATH JINGLE 

22110 REM READ INTO ARRAY DM 

22120 DATA16,195,550,15,210,600,10,143,800,11,218,250,12,143,250,11,218,250 
22130 DRTA10,143,250,9,247,250,10,143,700 

READY. 
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UK 101 Butterfingers 

by 


'Butterfingers' is a delightfully simple 
but addictive game featuring Charlie 
the Clown. 

The object of the game is to help 
Charlie juggle balls by moving his arms 
left and right. The game speeds up 
when you score 100; a score of 250 
points is rewarded by knives being 
thrown at you. 

If you accidentally drop a ball, the 
game comes to an end. 

Butterfingers uses an interesting 


Pollard 

technique to move the balls in an arc 
above the clown's head. The POKE 
locations for the path of each ball are 
read into array A in lines 2500-2520, 
making it easy to POKE the ballson and 
off the screen which is all done in line 
80. 

The highest score achieved to date is 
by our referee and stands at an 
incredible 350. In his own words: 'Beat 
that!' 


OK 

LIST 

1 REM *** BUTTERFINGERS *** 

2 REM *** (c) 1983 Bill Pollard *** 

3 REM *** and Martin Beeby. *** 

4 : 

5 POKE530,lsGOSUB 4000 
B KE=5708S:DI=30 

7 PRINTCHR$(12)s P0KE53325* 32 

8 L=53790 • P=2 

9 OF=0:GOSUB500 

10 DIM P(2)iD(2)*F(2)»A(20» 2)» C C 2) 
20 K1=7:K2=13 • K3=19 s GOSUB 2500 

50 FOR T=0 TO 2:D(T> =1:NEXT 
52 P(0)=INT(RND(1)*4) 

54 PC1)=INT<RND(1>*7) 

56 P C 2) = INT <RND(1)*10 > 


MICROMART 


SHARP MZ700 
SOFTWARE 

Over 150 different programs listed in our 
new catalogue. Each entry includes full 
details of programs. 

★ GAMES 

★ EDUCATIONAL 

★ BUSINESS 

★ UTILITIES 

Send for catalogue, enclosing £1 (re¬ 
fundable, in full, against first order). 
Callers also welcome at our shop, where 
we have a selection of hardware and 
peripherals. 

SHELDON SOFTWARE 
CENTRE 

2065 Coventry Road, Sheldon, 
Birmingham B26 3DY 

Credit card order hotline: 021-742 5359 



INTELLIGENT £1699 

8088 processor, MSDOS, Dual 320K flop¬ 
py drives, 128K RAM, High Resolution 
COLOUR GRAPHICS, two RS232 ports, 
Parallel Printer port, battery backed 
CALENDAR CLOCK, five IBM compatible 
EXPANSION SLOTS. 

Runs all major packages such as DBase II, 
Lotus 1,2,3, FLIGHT SIMULATOR etc. 


APPLE II™ compatible peripherals 
Chinnon slim line disk drives — special offer 


£ 120.00 

Slim line disk drive £160.00 

Shinwa/Cosmos printer with £ sign £199.00 
Philips Monitor T7001 with sound channel 

£65.00 

Z80 card £35.00 

80 column card £37.50 

Centronics printer interface £30.00 

RS 232 interface £36.00 

128K RAM card £170.00 


A full range of software packages is 
available for Apple, IBM, Sirius, Commod¬ 
ore, BBC etc. 

Customised systems designed for your 
requirements. 

All major brands of peripherals at competi¬ 
tive prices; phone for quote. 

Carriage boards add £2: CPU’s, printers, 
monitors add £10 

VAT add 15% 

Enquiries to: 

Copam Ltd. 

Unit 6 

Shaftesbury Estate 
Shaftesbury Road 
Leyton 
London E10 

01-556 3711 


Copam Ltd. 

P0 Box 3 
Crown House 
151 High Road 
Loughton 
Essex 
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MICROMART 


F POSEIDON 
COMPUTER 
SERV ICES LTD. 


Of Hampton S. W. London Dealer 
FOR SIRIUS 1 APRICOT & PULSAR 


COMPETITIVE PRICES — FULL UK DELIVERY 


Bespoke Software and Consultancy 


01 941 1447/5986 TELEX 8954665 GITS 




I O 
FOB 


EXPORT IMPORT SPECIA LISTS 
FOR COMPUTER EQUIPMENT 
AND SOFTWARE 


POSEIDON COMPUTER SERVICES LTD 
01 941 1447/5986 TELEX 8954665 GITS 


LYNX 48k & 96k 

Create your own home, educational and business 


systems with OATAL. 

Bookkeeping Diaries Price lists 

Budgets Diets Recipes 

Catalogues Directories Sales 

Customers Plans Stocks 


even a children's pictorial dictionary, are just some of 
DATAL's many and varied uses. 

DATAL is a sophisticated data storage and retrieval 
program It’s easy to use, fast, flexible and very 
friendly. 

Programs which normally take weeks, even months, 
to write can now be yours in minutes. 

Price only £19.55 -I- 45p p&p (Europe add £1, 
overseas add £2), includes DATAL User Manual with 
examples to set up an Address Book and Home 
Accounts. 

Send cheque PO to 

ORIGINATION 

Dept W, 2-3 Forge Row, nr Soudley 
Cinderford, Glos GL14 2UF 

or send SAE for further details 


COMPUCLUB 

CUTS THE COST OF YOUR 
COMPUTING 

LARGE QUANTITY OF CUT PRICE 
ORIGINAL SOFTWARE, 
RIBBONS, DISKS, 

BLANK TAPES, ACCESSORIES 

IN FACT ALL YOU NEED FOR 
YOUR COMPUTER AT DISCOUNT 
PRICES 

MONTHLY NEWSLETTER WITH 
SPECIAL OFFERS 

ANNUAL SUBSCRIPTION £5 

Details from: 

COMPUCLUB 

FREEPOST 
AMERSHAM 
BUCKS HP6 5BR 


PROGRAMS 


• 

57 : 

58 REM *** MAIN LOOP *** 

80 FORT=0TO2 :FCT)=0:GOSUB 200 

• 

• 

70 IF PCT)+DCT)<0 THEN 2010 

75 IF AC PC T)+D(T), T)=999 THEN 2010 

80 POKE A(P(T)t T), 32s PCT)=P(T)+DCT) : POKE AC PCT), T) , CC T) 

• 

• 

85 F0RQ=1T0DI:NEXT 

90 NEXT:GOTO 80 

• 

• 

198 : 

199 REM *** KEYBOARD SCAN *** 

200 PQKEKEi127:K=PEEKCKE) 

• 

• 

210 IFK=255THEN450 

220 IFK=127THEN300 

230 IFK=191THEN400 

• 

• 

• 

240 RETURN 

298 : 

299 REM *** MOVE ARMS LEFT *** 

300 IF P=1 THEN 450 

310 ON P GOSUB 800,820,840:P=P-1:L=L-2 

• 

• 

• 

320 ON P GOSUB 880,870,880:GOTO 450 

398 : 

399 REM *** MOVE ARMS RIGHT *** 

• 

• 

400 IF P=3 THEN 450 

410 ON P GOSUB 800,820,840:P=P+1:L=L+2 

420 ON P GOSUB 880,870,880:GOTO 450 

• 

• 

448 : 

449 REM *** SEE IF A BALL HAS BEEN DROPPED *** 

• 

• 

450 Pl-PEEKCL-64):P2=PEEKCL-53):IFP1=32ANDP2=32THEN:RETURN 

460 FOR Q=0 TO 2 

465 IF PI=CCQ)THENDCQ)= 1 :GOSUB 2000 

• 

• 

470 IF P2=CC Q)THENDCQ)=-l:GOSUB 2000 

480 NEXT Q:RETURN 

499 : 

• 

• 

• 

500 REM *** DRAW MAN *** 

510 RESTORE:FOR T=1 TO 31:READ X,Y,Z:GOSUB600:NEXT 

520 Z=161:Y=3:FOR X=0 TO 11:GOSUB 600:NEXT 

530 Y=4:FOR X=3 TO 7:GOSUB600:NEXT 

540 Y=5:FOR X=3 TO 7:GOSUB600:NEXT 

• 

• 

• 

550 X=3:FOR Y =6 TO 9:GOSUB600:NEXT 

560 X=7:FOR Y =6 TO 9:GOSUB600:NEXT 

570 X=5:Y=4:Z=67:GOSUB600 

• 

• 

595 RETURN 

598 : 

599 REM *** PLOT CHR Z AT X, Y *** 

• 

• 

600 P0KE53fs62+0F+X + Y*64,Z:RETURN 

798 : 

• 

• 

799 REM *** ERASE ARMS CLEFT) *** 

800 POKE L,32:POKE L+l,32:POKE L+65,32 

810 POKE L+l1,32:POKE L+l2,32:RETURN 

• 

• 

818 : 

819 REM *** ERASE ARMS CCENTRE) *** 

820 POKEL, 32:POKEL+64,32:POKEL+11,32:POKEL+75,32:RETURN 

• 

• 

838 : 

839 REM *** ERASE ARMS CRIGHT) *** 

• 

• 

840 POKE L,32:POKE L-l,32:POKEL+11,32:POKE L+10, 32:POKEL+74,32 

850 RETURN 

858 : 

• 

• 

859 REM *** DRAW ARMS CLEFT) *■*■* 

860 POKE L,177:POKE L+1,17S:P0KE L+65,177 

865 POKE L+l1,177:POKE L+12,178:POKEL+66,161:RETURN 

• 

• 

• 

868 : 

869 REM *** DRAW ARMS (.CENTRE) *** 

870 POKEL,161:POKEL+64,161:POKEL+11,161:POKEL+75,161:RETURN 

878 : 

879 REM *** DRAW ARMS CRIGHT) *** 

• 

• 

• 

880 POKE L,175:POKE L-l,176:POKEL+11,175:POKE L+l0,176:POKEL+74,175 
890 POKEL+73,161:RETURN 

898 : 

• 

• 

899 REM *** DATA FOR CLOWN *** 

900 DATA 3, 0, 184, 4, 0, 187, 5, 0, 187, 6 , 0, 187, 7, 0, 184, 3, 1 , 123 , 4 , i, 17 ? 

910 DATA 5,1,9,6,1,166,7,1,124,0,2,161,11,2,161 

• 

• 

920 DATA 4, 6 , 175, 6 , 6 , 177, 1,9, 154, 2, 9, 158, 9, 9, 154, 8 , 9, 158 

930 DATA 4,2,235, 2,8,176,4,8,178,5,2,232,8,8,178 

• 

• 

940 DATA 6 , 8 , 176, 6 , 2, 234, 0, 3, 150, 10, 9, 150, 1. 1 ,9, 144, -1, 9 , 144 

950 DATA -2,9,4,12,9,4 

998 : 

• 

• 

999 REM *** DATA FOR FIRST SET OF BALLS *** 

1000 DATA 4,7,4,6,6,5,7,5,8,5,3,5,10,6,11,7 

1010 DATA 2, 7, 2, 6 , 3, 5, 4, 4, 5, 3, 6 , 2, 7, 2, S, 2, 9, 2, IB, 3 , 11 , 4 , 1 -• 5 , it c 

• 

• 

1012 DATA 13, 7 

1020 DATA 0, 7, 0, 6 , 0, 5, 1,4, 2- 3, 3, 2, 4, 1,5, 0, 6 , 0, 7, 0, 3, 0, 9. 0. 10, 0 , 11 , 1 
1030 DATA 12,2,13, 3,14,4,15,5,15,6,15,7 

• 

• 

1040 DATA111, 181,182 

1048 : 


• 

1049 REM +*+ DATA FOR SECOND SET OF BALLS *** 

1050 DATA4, 7, 4, 6 , 6 , 5, 9, 5, 10, 6 , 11,7 

1060 DATA2, 7, 3, 5, 4, 4, 6 , 3, 8 , 2, 10, 3, 11,4, 12, 5, 13, 7 

• 

• 

10f0 DATA0, 7, 0, 5, 1, 4, 2, 3, 5, 1, 6 , 0, 8 , 0, 10, 0, 11, 1, 13, 3, 14, 4, 15, 5, 15, 7 

1080 DATA232,252,226 

1088 : 

• 

• 

1089 REM **+ DATA FOR THIRD SET OF BALLS *** 

1090 DATA4, 7, 6 , 5, 9, 5, 1 1, 7 

• 

• 

1100 DATA2, 7, 4, 4, 6 , 3, 8 , 3, 11,4, 13, 7 

1110 DATA0, 7, 0, 5, 2, 3, 4, 1, 7, 0, 10, 1, 12, 3, 14, 5, 15, 7 

1120 DATA21, 19, 236 

• 

• 

1998 : 

1999 REM ++* CHANGE SCORE & DIFFICULTY *** 

2000 SC=SC+1:DI=DI-.5 

• 

• 

2005 IF SC=100 THEN GOSUB 3000 

2006 IF SC=250 THEN GOSUB 3500 

• 

• 

2007 RETURN 

• 
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PROGRAMS 


2010 Q=A(P(T)» T) 

2020 POKED,32 

2030 F0RW=1T08:Q=Q+64:Z=PEEK(Q):POKED,CCT):FORE=1TO50:NEXT 
2040 POKED,Z:NEXT 
2045 POKED,CCT) 

2050 PRINTSPCC10)"YOU DROPPED IT, BUTTERFINGERS!" 

2055 FOR T=1 TO 1000:NEXT 

2060 PRINT:PRINTSPC(15)"Your score is:";SC 
2065 FOR T=1 TO 1000:NEXT 

2080 PRINT:PRINTSPCC10)"Press SPACE to Play again"; 

2081 X=18:Y=-1:Z=32:GOSUB600 

2090 POKE11,0:POKE12,253:X=USRCX): IF PEEK(531)=32THENRUN6 
2100 END 

2498 : 

2499 REM *** READ DATA FOR BALLS INTO ARRAYS *** 

2500 FOR Z=0 TO K1 : READ X, Y : AC Z, 0) =53276+X+64*Y: NEXT : ACK1 + 1,0) =999 
2510 FOR Z=0 TO K2:READ X,Y:ACZ,1)=53276+X+64*Y:NEXT:ACK2+1,1)=999 
2520 FOR Z=0 TO K3:READ X,Y:ACZ,2)=53276+X+64*Y:NEXT:ACK3-H,2)=999 
2530 FOR Z=0 TO 2:READ CCZ):NEXT:RETURN 

2998 : 

2999 REM ♦** CHANGE TO SECOND SET OF BALLS *** 

3000 FORZ=0TO2:POKEA < PC Z) ,Z) , 32:PCZ)=1 NT<RNDC1)*3):DCZ)=1 
3005 FC Z)=0:NEXT 

3010 K1=5:K2=8:K3=12:GOSUB2500:DI=30:RETURN 

3498 : 

3499 REM *** CHANGE TO THIRD SET OF BALLS 

3500 FQRZ=0TQ2:POKEA C P(Z),Z),32:PCZ) = INT(RNDC1)*2):DCZ)=1:FCZ)=0:NEXT 
3510 K1=3:K2=5:K3=8:GOSUB2500:DI=100:RETURN 

3998 : 

3999 REM *** TITLE PAGE & INSTRUCTIONS *** 

4000 PRINTCHR*(12):PRINT:PRINT:PRINT 
4010 PRINTSPC (*13) "♦*** ******:*** * **.**:*:" 

4020 PRINTSPC C 13) "** BUTTERFINGERS **" 

4030 PRINTSPCC13) " **********:*:*** " 

4035 X=-17:Y=1:Z=32:GOSUB600 

4040 OF=0:GOSUB500 

4050 FOR T=1 TO 4000:NEXT 

4125 POKE 519,0:POKE520, 0 

4130 PRINT"Prosraw by : ";:FORT=1TO1000:NEXT 

4140 PRINT"BILL POLLARD" 

4150 FOR T=1 TO 1000:NEXT:PRINT" 

4160 FOR T=l- TO 1000:NEXT:PRINT" MARTIN BEEBY" 

4161 FOR T=1 TO 1000:NEXT 
4165 X=-17:Z=32:Y=-3:GOSUBE00 

4180 P0KE519,0:POKE520,12:INPUT"Instructions ";A$ 

4190 IFLEFT$ C A$, 1)="N"THENRETURN 

4198 : 

4199 REM *** INSTRUCTIONS *■+■+■ 

4200 PRINTCHR$C12):PRINT" ** BUTTERFINGERS **" 

4210 PRINT:PRINT" Help Chariie the clown to Ju 9 sle !" 

4220 PRINT:PRINT" Use ’1’ to move his arms left" 

4230 PRINT" Use ’2’ to move his arms ri 9 ht" 

4240 PRINT:PRINT:PRINTSPCC8)"Press SPACE to Play" 

4250 X =-17:Y=4:Z =32:OF=0:GOSUB600 
4260 0F=15:GOSUB500 
4270 GOTO2090 
OK 



QL Clock 

by Andrew Pepper 


'Clock' is a simple program which 
displays an analogue and digital clock 
on the QL screen. It must be run in TV 
mode: that is, after resetting or switch¬ 
ing on the QL, select F2. 

When run, you will be asked for the 
time of day in HHM MSS format: type in 



IOC 

MODE 8 



110 

PAPER 2s INK 7 

a 

• 

120 

CLS 

w 


130 

CSIZE 3,1 


• 

140 

AT 9,1;PRINT"Clock 1.0"; 

• 


150 

CSIZE 0,0 


• 

160 

AT 10,5:PRINT Andrew Pepper"; 

• 


170 

INK 5 



180 

AT 8,7:PRINT"Enter time (HHMMSS)s "; 

• 

• 

190 

AT 29,7 



200 

INPUT t* 


• 

210 

IF LEN(t$) <> 6 THEN 60 TO 180 

• 


220 

hr = t$(l TO 2) 


• 

230 

mn = t$<3 TO 4) 

• 


240 

se = t$(5 TO 6) 


A 

250 

oh=hr:om=mn:os=se 

• 


260 

SDATE 1984,6,3,hr,mn,se 



270 

INK 4;CLS: CSIZE 2,1 


• 

290 

FILL 0 

• 


300 

t = 0 


• 

310 

CSIZE 0,0 

• 


the current time in 12-hour clock 
format. For example, if the time is 
8:32:40 in the evening type: 

083240. 

After this has been entered a real¬ 
time clock will be displayed. To termin¬ 
ate this program type CTRL+SPACE. 


MICROMART 


INTERFACE PROBLEMS? 

SOLUTION 1: 

SERIAL — CENTRONICS CONVERTER £49.95 

(inc VAT, P&P) 

For owners of computers with RS232 outputs who wish to save 
money on printers. No special software required totally 
transparent to computer; needs no external power 

SOLUTION 2: 

SERIAL —4-WAY SERIAL.£59.95 

(inc VAT, P&P) 

For owners of computers with RS232 outputs who wish to talk to four 
different devices without swopping leads Needs NO POWER 
Supplied with any mix of sockets and leads. 

SOLUTION 3: 

CENTRONICS — 2-WAY CENTRONICS £59.95 

(inc VAT, P&P) 

For computer owners who wish to drive more than one printer. Add 
£25 for additional ways. Reverse also possible at same price. 
Requires no power; includes both printer leads. 

SOLUTION 4: 

SERIAL — 2-WAY CENTRONICS.£74.95 

(inc VAT, P&P) 

For owners of computers with RS232 outputs who wish to connect 
two (or more) printers and save money on leads and effort on 
swopping leads, as they are included. Add £25 for additional ways 
Especially suitable for: 

EPSON HX20, PX8 NEWBRAIN, SINCLAIR SPECTRUM INTER¬ 
FACE 1, QL, ETC . . 

Please enquire about our range of software for the NewBrain 
All the above prices indude VA T, postage and packing in EUROPE 
For other solutions, watch this space, or contact us at: 

TYEPRO LIMITED 

30 Campkin Road, CAMBRIDGE CB4 2NG 
Tel: Day 0255 422087. Eve 0223 322394 



COMPUTER ARTWORK 


Set of 10 posters — ideal for display 
purposes in the home or office, classroom 
or library. Included is an easily understood 
booklet explaining in detail how the posters 
were created and with many suggestions 
on creating your own masterpiece on your 
own microcomputer. 



Also available • 

BBC disc containing 
many of the graphics 
programs used to cre¬ 
ate these superb 
posters. 

★ Set of 10 posters 

£8.95 

★ BBC Graphics Disc 

£8.95 

(including p&p) 


PO/Cheque with order to: 

PROCYON, 12 NORTH DRIVE, 
GIRVAN, STRATHCLYDE 


BUSINESS# LEISURE 

on the Commodore 64 

BUSICALC is easy to learn, easy to use It's the ideal 
spreadsheet program for the home or small businesses 

Price was Now only £7795 

Have fun with CRAZY KONG! Excitement for the 
whole family 

Price was D**3T Now only £3 

There are many more great programs in the 
SUPERS0FT catalogue. Send in the coupon below or 
telephone us on 01-861 1166. 

Top Software front SUPERSOFT 


To: SUPERSOFT. Winchester House, Canning Road, Harrow HA3 7SJ 
I have a Commodore 64 Please rush me a free copy of your software 
catalogue, and send me the programs ticked below 
I enclose a cheque/postal order for £ 

Please charge my ACCESS card no 

□ BUSICALC disk C17.95 □ BURGER CHASE tape£6 95 

□ BUSICALC tape £17.95 □ STIX tape £8 95 

□ CRAZY KONG tape £3.95 □ XER0NS tape £5.95 
Name 

Address 
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COMPUTERS 


Spectrum 16K 

£86.90 

BBC B 

£346.95 

Spectrum 48K 

£113.00 

Tatung Einstein 

£433.90 

Commodore 64 

£161.00 

Sanyo MBC555 

£999.00 

Electron 

£173.80 

Apple Computers available 


PRINTERS 


Alpha Com 32 


Star Gemini 10X 

£205.00 

(for Spectrum) 

£52.20 

Epson RX80 

£215.00 

Epson RX80 F T 

£235.00 

Printer Cable 

£8.50 

Epson FX80 

£330.00 




MONITORS 14 COLOUR 


Microvitic £173. TV Monitor £200 
both complete with lead Nomendy Saba 

CUMANA DISK DRIVES 

SPECIAL PRICE 100K single without power supply £127 
with power supply £145 200K double £260 

Phone (or price on other drives 


ACCESSORIES 


BBC Disk interface 

£92.00 

Upgrade A to B 

£79.00 

Spectrum 16K to 48K 

£22.00 

JOYSTICKS Quickshot 1 

£6.50 

Quickshot 2 

£7.50 

Sidewise Rom Board ATPL 

£38.00 

“27128 EPROMS 

£17.00 

“2764 EPROMS 

£6.00 


Large selection of software. Too many to list 
10% off all Acornsoft s w (for cash) 

20% off all other s w (for cash) 

Add 80 pence Post & Packing for small items and £6 for large items 
ADD 15% VAT TO TOTAL 

Leigh Computer Systems 

36 Derby Road, Hinckley 
Leicestershire LE10 1QF 
Tel: (0455) 612139 

* Discounts on volume 



BAftCUYCAJH) 



NEW BRAIN 

NEW SOFTWARE PROGRAMS 

VECAP — Vehicle Cost Analysis Program provides full detail 
of your vehicle costs — any number of vehicles can be 
handled £7-50 

FILE IT — A powerful FILING SYSTEM DATABASE with main 
features such as SEEK, FIND, SORT, SUB-TOTAL, ADD. 
HELP, UPDATE and ROLL THRO' THE FILE. £23 

ERRSUB — Gives meaningful error measures from your 
NewBrain — great for debugging your programs. £5.75 

SUPERTYPE - An outstanding Word Processor for the 
NewBrain written with help from personal and business 
users Tape £46. Disk £57.50 

STATPAC — A new useful set of options to provide such aids 
as standard deviations, moving averages, linear regression. 

£10 

DATASTORE — Make it your address book, diary, client into 
file etc, Choose up to 13 title headings. Searching on 15 
simultaneously £ 9-95 

BANK ACCOUNT — The most comprehensive yet the easiest 
to use Extensive facilities include selective subtotalling etc. 

£9.95 

CHESS — A superb opponent with 6 levels of play. Worth 
buying the micro for. £14.95 

DIAMOND CHASE — Climb ladders to collect the jewels, but 
look out for the monsters. Trap them if you can. £9 

Prices include VAT. Add 50p P&P each item 

JB MICRO LTD 

Suite 5, Belmont Chambers 
Bakers Road. Uxbridge UB8 1RG 
Tel: 0895 57908 

Visa facility _ 


ATTENTION SMALL 
BUSINESSES 

SANYO 555 16 bit 2 x 160K 
capacity drives, with WordStar, Mail- 
merge, CalcStar, InfoStar £999 vat 

PIED PIPER portable CP/M 800K 
disk capacity, with Perfect Writer, 
Speller, Calc and Filer. £1 066+vat 

SOFTWARE, wide range of stan¬ 
dard software plus our own spe¬ 
cialist software; Builders B. of Q. 
and quick estimate, Hairdressers 
system etc. 

Call us now with your requirements 

SNAPE COMPUTERS LTD. 

134 High Street 
Ponders End 
Enfield EN3 4ET 

Telephone 01-805 8704 


PROGRAMS 


• 

315 

INK 4 : FILL 1:CIRCLE 86,47,35:FILL 0 


• 


317 

INK 4,7 



• 

320 

FOR i ~ PI/6 TO 2*PI STEP PI/6 


• 


330 

t = t + 1 




340 

IF t > 12 THEN GO TO 370 



• 

350 

x = 32*SIN ( i ) : y = 30*C0S( i ) 


• 


360 

CURSOR x+85, y+50,0,0-.PRINT t; 



• 

370 

END FOR i 


• 


372 

CIRCLE 86,47,35 



• 

380 

CSIZE 2,1 


• 


385 

INK 7 




387 

drwhr 



• 

390 

upd i g : drwsc r. drwhr : drwmn 


• 


400 

GO TO 390 



• 

410 

DEFine PROCedure updi g 


• 


420 

LOCal t# 



• 

430 

t# = DATE# 


• 


440 

BEEP 100,10 




450 

IF t# = DATE# THEN GO TO 450 



• 

460 

hr = t #( 13 TO 14): mn = t#(16 TO 17): se = t#(19 Tt 

3 20) 

# 


470 

hr = hr + mn/60 



• 

480 

AT 14,0 : PR I NT t#(12 TO 20 ); 


• 


490 

BEEP 100,20 



• 

500 

END DEFine 


• 


510 

DEFine PROCedure drwhr 




520 

LOCal l 



• 

530 

h = - 1 


• 


540 

i = oh*PI/6:drwin i,4:i ~ hr*PI/6:drwln i,7:oh=hr 



• 

550 

h - 0 


• 


560 

END DEFine 



• 

570 

DEFine PROCedure drwmn 


• 


580 

LOCal i 




590 

i=om*PI/30:drwln i ,4:i=mn*PI/30 : drwln i,7:om=mn 



• 

600 

END DEFine 


• 


610 

DEFine? PROCedure drwssc 



• 

620 

LOCal l 


• 


6 3 0 

i s =os*P I / 30 : drwl n i , 4: i =se*PI/30: drwl n i,7:os=se 



% 

640 

END DEFine 


• 


650 

DEFine PROCedure drwln(i,c) 




660 

LOCal x,y 



• 

670 

INK c 


• 


680 

x=25*SII\Ki ) : y=24*C0S ( i ) 



• 

690 

IF h THEN x = 20*SIN(i) : y - 18*C0S(i) 


• 


700 

LINE 85,50 TO x+85,y+50 



• 

710 

END DEFine 


• 



Spectrum File 

by Damhaut Marc 


PCW program referees are normally a 
calm bunch and it's rare to find a 
program that has them dancing round 
the keyboard. This is such a program 
and is, in our referee's own words, 
'Brilliant'. 

'Spectrum File is a very well-written 
general purpose database; fast and 
easily adaptable with good use of the 
Spectrum's capabilities.' I can't follow 
that so I'll let you type it in and see for 
yourself. 

Spectrum File instructions 

Spectrum File handles files on a 48k 
Spectrum. With it you can create, 
search, fill, change, print and copy 
forms. The file can be up to 31 k in size 
but only the used part is saved to tape. 
The program is menu-driven and an 
explanation of each of the 10 options 
follows below. 

1 Design file 

Your first task is to define your file 
which may contain as many forms as 
you want, each made up of as many 
items as you want. Select 1 on the main 
menu and design your file. Each item 
containsthree parts: its namefollowed 
by a colon, and points which will be 
replaced by letters during the filling-in. 


For example, 

NAME:. 

FIRSTNAME:. 

CITY:. 

STREET:.NUMBER: ... 

JOB:. t 

Use cursor keys to move around on 
the screen — CAPS LOCK, DELETE keys 
work. As the computer scans the screen 
from top to bottom, you can speed up 
its search by entering a space followed 
by ' ] ' after your last item. Items must 
be separated by one or more spaces. 
Apart from this, items may be any¬ 
where on the screen. Press ENTER 
when this operation is finished. If you 
have made an error, the cursor will 
move to your 'mistake'. 

REM: You must put enough points in an 
item to contain your information, plus a 
characterforthe retrieve specifications 
(see 'Search'). 

After the scanning period (which can 
last up to a minute according to your 
file), the computer shows you the 
maximum number of forms you will be 
allowed to use. Then press ENTER to 
return to the menu. 

2 Add 

Once you have created a file, you can 
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PROGRAMS 


store your information in it. With the 
add function, you fill in the blank fprm 
with the information you want to keep 
then add that filled-in form to the file. 

Select 2 on the main menu. A blank 
form should appear, the points being 
replaced by a blue background. 

The 'Ready' at the bottom of the 
screen says you can enter a form (press 
ENTER ora letter) or return to the menu 
(press SPACE or STOP). 

You can only write on the blue 
background (use cursor keys DELETE, 
CAPS LOCK). EDIT cancels all instruc¬ 
tions. 

You can go to item number n by 
pressing both SHIFT keys followed by 
n. 

Q means + 10 
W means + 20 

For example, to go to item number 
3 Press CAPS SHIFT 3 
SYMBOL SHIFT 


9 

9 

15 

Q5 

27 

W7 

20 

WO 


Press ENTER to enter this form. 

You will be able to come back to this 
function later to add new forms. If you 
make an error use the UPDATE function 
(3). 

3 Search/update 

Select 3 on the main menu to search 
one or more items in your file. Enter 
your retrieve specifications in the 
items. 

For example, if you want to see the 
form of Mister White enter White in the 
item 'NAME'. 

The first character may be 
< : less than 
> : more than 
# : different 
For example, NAME: 

AGE: <19 
SCHOOL: 

CITY: LONDON 

will give you all students less than 19 
years of age who live in London. 

Leaving the form empty will give you 
all forms. 

The first character of a retrieve 
specification mustn't be a space! 

Press ENTER to start search. 

When a form is found the program 
displays it. Press ENTER to continue 
search, 'u' to update this form (see 
Add), SPACE or STOP to return to the 
menu and 'c' to send a copy of the 
screen to the printer. 

When all forms have been found the 
program returns to the menu. 

4 Sort out 

This part of the program sorts out your 
file according to one item. If you want to 


sort or compare numbers, they must 
have the same number of figures. 

5 Remove 

Select 5 if you want to cancel forms of 
yourfile. Usethe retrieve specifications 
in the same way as the search function. 

Removing forms will change the 
order of the forms so sort them out 
again if necessary. 

6 Save 

Select 6 if you want to save yourfile on 
tape. Only the used part of the file (f$) 
will be saved. 

7 Print 

This prints reports on the screen and 
sends them to the printer. First, enter 
the retrieve specifications and then the 
print specifications. Each print speci¬ 
fication contains a letter (p or I (followed 
by a figure (1-9). The figure determines 
the order in which the items will be 
printed. With a 'p', the following item 
will be printed on the same line; with an 
'I', the cursor will go to the next line 
(after this item). 

For example, to print out address 
labels enter: 

NAME:p1 
FIRST NAME:I2 
CITY:p5 Zl P: 16 

STREET:p3 NUMBER:I4 

8 Load 

This loads a file previously saved on 
tape. 

9 End 

If yourfile needsto be saved you will be 
allowed to return to the menu. 

10 Change design 

Select 0 if you want to change the order 
of items on the screen. Move the cursor 
(with 5-6-7-8) to the first letter of the 
item. Press't' to take it and 'p' to put it 
anywhere on the screen. Pressing 'u' 
will cause all the items to move up a 
character, 'd' to go down. 

If the screen scrolls it will be dis¬ 
turbed. Press ENTER to return to menu 
and then come back to change design. 

Changing design does not change 
the number of the items. 

In order to make the program com¬ 
patible with ZX Microdrives, change 
lines 6020 and 8020 according to the 
new syntax. 

Ifyou wanttocreatea newfileformed 
by some forms of the old one, use the 
remove function then save the new file. 

Enter the program then save it with 
SAVE "S FILE" LINE 1 
Finally a note about the listing. The'P' 
in lines 320, 350, 355, 360, 370, 410 and 
1800 represents CHR$(143); graphics 
shift 8. Similarly the 'U' in lines 
7510-7610 are the user-defined 
graphics 'u', CHR$(164). 


10 DEF FN a()=PEEK 23627+256*PEEK 23628 
20 DEF FN «<>-PEEK 23641+256*PEEK 23642 
30 POKE 23675,81: POKE 23676,255 
40 RESTORE 

50 DATA 255,129,129,129,129,129,129,255 

60 FOR i-USR M u" TO USR "u"+7: READ a: POKE i,a: NEXT i 
100 BORDER 0: PAPER 0: INK 7: BRIGHT 0: OVER 0: FLASH 0: CLEAR 65520 

105 LET di=0: LET help~130: LET l*-"-“: LET s=0 

LET *i=0: LET *c»0: POKE 23609,255: POKE 23562,1 

110 PRINT AT 5,4; "SPECTRUM FILE" ; AT 6,4;"_" ; AT 15,13; 1983 DAhHAU 

T hare" 

120 GO SUB 900 


MICROMART 


NO GIMMICKS! 
NO WAFFLE! 
SIMPLY THE 
BEST PRICE! 

WORDSTAR/MflILMERGE/SPELLSTAR 

= _ _ ——— Personal 
For ~~~ ~ ZZ <s) Computer 


for only £299 [;L] 

VER. 3.24 


Mailmerge only £55 
Spellstar only £99 



SAMPLE PRICES 
ON SOFTWARE 


AND TRADE 
WELCOME 


WORDSTAR PROFESSIONAL PACK £369 

SUPERCALC 2.£169 

d BASE 2.£337 

MULTIPLAN.£139 

H0MEW0RD PROCESSOR ALSO SUITABLE FOR 
COMMODORE 64 ATARI £32.95 

OPEN ACCESS.£375 

MULTIMATE V3.2 (UK) £259 

LOTUS 1-2-3 (IBM only) £325 

FRIDAY!.£159 

0Z £259 



:cippkz 


OVERSEAS 

ENQUIRIES 


riy popular demand we are able to supply business, 
educational and recreational software at DISCOUNT 
PRICES for the following machines: Apple, Atari, BBC, 
Commodore, Vic 20, DEC Rainbow, IBM, ICL, Epson, 
Sinclair, Sirius, Spectrum, Texas, TRS 80, CPM 5V4 or 8 
inch. 

Please send SAE for full list 


NEW PRINTERS & ACCESSORIES 


Smith Coruna TP1 £199 

Ricoh 1600 £1.000 

Daisystep 2000 £259 

Juki 6100 £359 

Rutishauser sheet feeder for Diablo 620 £350 

For NEC Spinwriter £350 

Printer mate 16K butter (Centronics).£75 

Interpod IEEE-488 interlace for VIC20/C64 £80 

NEW COMPUTERS IN STOCK 

Acorn electrons, Kaypro, 2, 4 & 10s. From £1,095 to £2,295 

Haywood 9000 WP with Wordstar keyboard. £1,795 


USED HARDWARE (details on request) 

IBM series one, Televideo 816/40 multi-user witn tape streamer and 
hard disks Data General Nova 3-12. Watanabe 10 pen flat-bed 
plotter. 

All prices plus VAT in UK. Phone your Access or 
Barclaycard number for immediate despatch (soft¬ 
ware sent post free). 

Send any other ad to us and we’ll beat the price. 

Photographic & Optical 
Services Ltd 

129-137 STANLEY ROAD 
TEDDINGT0N, MIDDX. 

Tel: 01-977 3498 Mondays 

Answering machine after business hours. 
Offers subject to availability. 
Telephone first to reserve. 
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MICROMART 


COMMODORE 

2001-3000 

4000-8000 

We have the world’s largest selection of software for 
the PET/CBM range. We supply to schools, universi¬ 
ties, large and small companies, government depart¬ 
ments, and of course home users 
We also manufacture add-on boards and plug-in chips 
that can make your computer more powerful — the 
most popular add-ons are our high resolution graphics 
boards which give your PET better resolution than an 
Apple! 

IF YOU OWN OR USE A PET CBM COMPUTER WRITE 
OR PHONE FOR A FREE CATALOGUE By the way. we 
also offer software for the Commodore 64 

SUPERSOFT 

Winchester House, Canning Road, Wealdstone, 
Harrow, Middlesex, HA3 7SJ 
Telephone: 01-861 1166 



ForZXSI 
SPECTRUM 

TRS 
APPLE 
NASCOM 
VIC PET 64 
(Please state* 

EHSOH pitch 

CONTROL 

CHATTERBOX II can say anything! 

Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 
cabinet for quality sound - integral beep music 
amplifier PLUS expansion socket for BIG EARS 
voice recognition system Full instructions 
technical notes and software supplied with this 
outstanding educational unit 
DEALER ENQUIRIES WELCOME 


As seen on BBC TV "Computer Programme' 



*BIG EAR 

SPEECH 
INPUT 
FOR ANY 
COMPUTER 

Hugely successful Speech Regnition System 
)ftw, 


ONLY £49 


BUILT TESTED & GUARANTEED 

PLEASE STATE COMPUTER UK101 „ Dll „ 

SPECTRUM. ATOM NASCOM2 Vic 20 Micron; 64 
ZX80 81 PET TRS80 MZ80K APPLE II BBC MICRO 


ZX81/SPECTRUM 


MUSIC SYNTHESISER (Stereo) 

* 16 LINE CONTROL PORT 

Play 3-part music, sound effects, drums etc Full 
control of attack, decay and frequency 
Input Output lines provide control and monitor 
facility for Home Security Robot Control. Model 
Railway etc etc Works with or without 16K RAM 



Fun instructions software included 
Add keyboard to make a live performance 
polyphonic synthesiser 1 

Note up to 3 units can be used simultaneously £19.50(KiT) 
giving 9 music channels & 48 I 0 lines £25.50 (BUILT) 


AMAZING VALUE 
AT ONLY 


[ THE COMPOSER 

Synthesise’ Must 

Enter A play 3 pan h 
1 Includes demonstrai 

iSoeci’um Zxei ’•< 


4 


r TALKING HANGMAN ^ 

| For Cnaue’dOK £| 

isic game JSs*. 

I accomoanimen' Speci’^m, £6 


[ZX ARP DRUMSEQ 


Fascinating synthesiser 


demonstralions Generates 


aulomaiic sequences and 
piays irom neyboa'd Some 1 


1 wei'O e«ecis iSoecn-’- 

C6 1 


CHROMACODE?????? ] 

[ Can you defuse me bomb by 
cracKmg me secet 
| comomalion oelo’e lime 'uns 
im Cnatterbo* voice 
I outb^i iSoerfum 


COLOUR MODULATOR 

RGB in PAL UHF out (not tor ZX) 


KIT El 6 
BUILT £22 


[ Please add VAT at 15% to prices Ail enquiries 

| Baiclay Access orders accepted by telephone S A E please 


Choidenon 
crn IART Nr Salisbury 

^ 1 I Wiltshire SP4 0DZ 

SYSTEMS Ltd t 0 i 09 e 064 235 
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130 CLS 

140 PRINT AT 5.11:"MAIN MENU":AT 6.11:" 

150 PRINT : PRINT "!0! CHANGE DESIGN !5! REMOVE.Ill DESIGN FILE !6! SAV 

E.!2! ADD !7! PRINT.!3! SEARCH/UPDATE 18! LOAD.!4! SORT OUT 

!9! END" 

160 INPUT "Select function : ";a: POKE 23658,0 

170 IF a<0 OR a>9 THEN GO TO 160 

180 IF (a=0 OR a>l AND a<8) AND NOT fi THEN PRINT AT 20,10; FLASH 1;" NO FILE 
": GO TO 160 

185 IF <a-l OR a-8> AND fi THEN PRINT AT 18,0;"The present file will be killed 

.": GO SUB 800: IF re THEN PRINT AT 18.0. GO TO 160 

190 BRIGHT 1: INK 0: CLS : BRIGHT 0: INK 7: IF a THEN GO TO INT a*1000 

195 GO TO 7500 

200 REM print format 

205 FOR i-1 TO di: PRINT BRIGHT 1; PAPER 0; INK 7;AT a(1,i),a(2,i);m*(a<3,i) T 

O a (4, i ) ) | " i " | 

210 DIM g*(a(7, i)): PRINT PAPER l;g*;: NEXT i 

220 RETURN 

299 REM ENTER 

300 LET ntp-0: PAPER 8: INK 7: BRIGHT 8: IF a=l THEN LET x=0: LET y»x: GO TO 3 

20 

310 LET y=a(5,1): LET x-a(6,l) 

320 PRINT AT y,x; OVER l;"p" 

325 LET ax«x: LET ay-y 

330 LET a*=INKEY*: IF NOT LEN a* OR CODE a*>127 THEN GO TO 330 

339 IF a*>CHR* 7 AND a*<CHR* 12 THEN LET x«x* ( (a*-CHR* 9) AND x<32> - < (a*-CHR* 

8) AND x): LET y*y+<(a*=CHR* 10) AND y<21)-((a*-CHR* 11) AND y): GO TO 410 

340 IF a*=CHR* 7 AND aOl THEN PRINT AT y,xj" ": GO SUB 200: GO TO 310 

344 IF a*=CHR* 14 THEN GO TO 1000 

345 IF a*-CHR* 6 THEN POKE 23658,8*(NOT PEEK 23658): GO TO 380 

350 IF a*=CHR* 13 THEN PRINT AT y,x; OVER l;"p": RETURN 

355 IF ATTR <y,x>>63 THEN PRINT AT y,x; OVER l;"p"i LET x=x*l: GO TO 365 

360 IF a*-CHR* 12 THEN LET x-x-((x>0> AND ATTR (y,x-(x>0))<63): PRINT AT y,xj" 
";CHR* B;"p" AND x-ax: GO TO 410 

362 BEEP .005,13: PRINT AT y,x|aS: LET x-x + 1 

365 IF x-32 THEN LET x-0: LET y-y+(y<21) 

370 PRINT AT y,x; OVER l»"p" 

380 IF NOT LEN INKEY* 0£ PEEK 23558<2 THEN GO TO 325 

390 GO TO 380 

410 PRINT AT ay,ax; OVER 1}"p": GO TO 365 

499 REM print 

500 LET p-1 

510 FOR i-1 TO di: PRINT PAPER 8;AT a(5,i),a(6,i);f*(w,p TO p+a(7,i)-l>: LET p 
=p+a(7,i): NEXT i 

520 RETURN 

599 REM search-set up z* 

610 GO SUB 200: GO SUB 300 

620 LET p=0: LET z*-"l": FOR i-1 TO di: LET l-a(5,i): LET c-a(6,i)-li LET ap-p: 
LET p=p+a(7,i) 

625 DIM w*(a(7,i)): GO SUB 1900: IF a*=" " THEN GO TO 710 

627 LET w*(l)-a* 

630 FOR j—2 TO a(7,i): GO SUB 1900: LET w*(j)=a*: NEXT j 

640 IF w*(l)-" " THEN GO TO 710 

650 LET z*=z*+" AND f*(w,"+STR* (ap + 1) ( ( " TO "+STR* p) AND ap + 1 < >p )-*-") " 

660 IF w*<l>«">" THEN LET z*=z*+">": LET w*=w*(2 TO ): GO TO 700 

670 IF w*(l)="<" THEN LET z *=z *-*•"<": LET w*=w*(2 TO ): GO TO 700 

680 IF w*(l>="#" THEN LET z*=z*+“<>": LET w*=w*(2 TO ): GO TO 700 

690 LET z*-z*+"=" 

700 LET z*=z*+".+w*+. 

710 NEXT i: IF LEN z*>l THEN LET z*=z*(3 TO ) 

720 RETURN 

800 REM RETURN 

810 PRINT '"Press R to return to menu.or ENTER to continue.": PAUSE 0: LET re 

-(INKEY*-"r")+(INKEY*-"R"): RETURN 

899 REM WAIT 

900 PRINT AT 21,0;"Press any key to continue." 

910 PAUSE 0 

920 RETURN 

1000 CLS : LET fi=0: LET s-1: PRINT #1;AT 0,0;1*'"DESIGN FILE" 

1010 GO SUB 300 

1130 LET fl-0: LET le=l: LET ch=0: LET di=0: LET fc=0 

1140 FOR 1*0 TO 21: FOR c=0 TO 31 

1150 LET a*=SCREEN* <l,c>: IF a*="~" THEN GO TO 1240 

1160 LET p-(a*=" ">+(a*=":">*2-Ma*=".“>*3: LET f1=f1 *(a*<>":-) 

1190 IF NOT p THEN LET p=4: LET fl=l 

1200 IF (p*4 AND ch=3) OR (p=l AND ch=2) OR (p=3 AND (ch=l OR ch*4)) OR <p=2 AND 
<ch*2 OR ch-3)) THEN GO TO 1990 

1220 IF p-2 THEN LET di=di+l 

1225 IF fl THEN LET le=le+l 

1230 LET ch=p: NEXT c: NEXT 1: LET c-c-1: LET 1=1-1 

1240 IF p=2 OR p*4 OR fl THEN GO TO 1990 

1250 IF NOT di THEN LET fi=0: GO TO 130 

1260 DIM m*(le): DIM a(8,di): LET pi-1: LET p=0: LET 1=0: LET c—1: LET e=0 

1270 GO SUB 1900: IF e THEN GO TO 1400 

1280 IF a*=" " THEN GO TO 1270 

1290 LET p=p+l: LET a(l,pi)=l: LET a(2,pi)=c: LET a(3,pi)=p: LET m*(p)=a* 

1300 GO SUB 1900: IF e THEN GO TO 1400 

1310 IF a*< >":" THEN LET p=p+l: LET m*(p)=a*: GO TO 1300 

1320 LET a(4,pi)=p: LET a(5,pi)=l: LET a(6,pi)=c+l: LET ndp=0 

1330 GO SUB 1900: IF e THEN GO TO 1400 

1340 IF a*< >" " THEN LET ntp=ntp+l: LET ndp=ndp*l: GO TO 1330 

1350 LET a(7,pi)=ndp: LET a(8,pi)=ntp: LET pi=pi+l 

1360 GO TO 1270 

1400 CLS : LET nf=INT ((30000-di*50)/ntp): PRINT AT 5,0;"Maximum number of forms 
: "; nf 

1410 DIM f *(nf,ntp): LET fi=l 

1420 GO SUB 900: GO TO 130 

1800 LET t=0: PRINT AT y,x; OVER l;"p" 

1810 IF NOT di THEN GO TO 300 

1820 LET a*=INKEY*: IF a*="q" THEN LET t=10*(di>=10): GO TO 1820 

1825 IF a*="w" THEN LET t=20*(di>=20): GO TO 1820 

1830 IF CODE a*<49-t/10 OR CODE a*>48+di-t THEN GO TO 1820 

1B40 LET x —a(6,VAL a*+t): LET y=a(5,VAL a*+t) 

1850 IF INKEY*="" THEN GO TO 320 

1860 GO TO 1850 

1900 LET c=c+l: IF c=32 THEN LET c=0: LET 1=1*1: IF 1=22 THEN LET e»l: RETURN 
1910 LET a*=SCREEN* (l,c): IF a*="^ M THEN LET e=l 

1920 RETURN 

1990 LET x =c: LET y=l : BEEP .2,0: GO SUB 320: GO TO 1100 

2000 PRINT #1;AT 0,0;1 *'"ADD" 

2010 GO SUB 200: PRINT #1;AT 1,27;"Ready" 

2020 IF NOT LEN INKEY* THEN GO TO 2020 

2030 IF INKEY*-" STOP " OR INKEY*=" " THEN GO TO 130 

2040 PRINT #1;AT 1,27,: IF fc>-nf THEN CLS : PRINT FLASH 1;" FILE COMPLETE ": 
BEEP 1,0: GO TO 140 

2050 LET s-1i LET fc«fc+l: PRINT #1;AT 1,4;"FORM ";fcf'/"fnf;AT 1,22;INT (<fc-l) 
/nf*100);"X" 

2060 GO SUB 300 

2070 GO SUB 2150 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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• 
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• 

• 

• 

• 

• 

• 

• 
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PROGRAMS 


2080 BO TO 2010 

2150 LET p* 1: FOR i«l TO di: LET l=«(5,i): LET c*a(6,i)-l 
2160 FOR j=l TO a(7,i)s GO SUB 1900: LET ff(fc,p)=a$: LET p=p+l 
2170 NEXT j: NEXT i 
2180 RETURN 

3000 PRINT #1;AT 0,0;1 *'"SEARCH/UPDATE" 

3020 GO SUB 600 
3120 LET ff=0 

3200 FOR w*l TO fc: PRINT #1;AT l,27;w 

3210 IF VAL z* THEN LET ff-ff+1: GO SUB 500: PAUSE 0: IF INKEY*="u" THEN LET s 

= 1: LET ofc*fc: LET fc=w: GO SUB 300: GO SUB 2150: LET fc*ofc 

3215 IF INKEY*="z" THEN COPY 

3220 IF INKEY**" STOP " OR INKEY*=" " THEN GO TO 3240 
3230 NEXT w 

3240 CLS : PRINT AT 5,2;"FORMS FOUND : "jff: GO SUB 900: GO TO 130 

4000 INPUT # 1;AT 10,0;<1*)'"SORT";AT 0,0;"According to which item do you want t 

o sort out the -file ?.(1-" ; (di w 

4010 IF w<l OR w>di THEN GO TO 4000 
4020 PRINT #1;AT 0,0;1 *'"SORT ING..." 

4030 LET r-0: FOR i-1 TO fc-1: IF f*(i,a(8,w)-a<7,w)+1 TO a(8,w))>f*(i+1,a(8,w)- 

a (7, w) +1 TO a (8,w) ) THEN LET e*~f*(i): LET f * < i ) -f * (i + 1) : LET f*(i + l>=»e*: LET r 

*1 

4040 NEXT i: IF r THEN GO TO 4030 

4050 LET s*l: GO TO 130 

5000 PRINT #1;AT 0,0;1*'"REMOVE" 

5010 GO SUB 600 

5020 LET w-0: LET ff*0 

5030 LET w=w+1: IF w>fc THEN CLS : PRINT AT 5,0;"FORMS REMOVED : ";ff: GO SUB 9 

00: GO TO 130 

5040 PRINT #1; AT l,20;wj" ";ff: IF VAL z* THEN LET ff-ff+1: LET f * (w) —f * <f c) : 

LET f * <fc)": LET fc-fc-ll IF -fc THEN GO TO 5040 
5050 GO TO 5030 
6000 GO SUB 6100 
6010 PRINT AT 5,0;"Saving." 

6020 SAVE a* DATA v()l LET co-19B: GO SUB 9500: SAVE a* CODE x+B,v(4)*fc: SAVE a 
* DATA a(): SAVE a* DATA m*() 

6030 LET s=»0: GO TO 130 

6100 INPUT "Enter tape name : "; LINE a*: IF a*="" OR LEN a*>10 THEN GO TO 6100 

6110 DIM v(4): LET v<l)-fc: LET v<2)-nf: LET v(3)-di: LET v(4)*LEN f*(l) 

6120 RETURN 

7000 PRINT #1;AT 0,0; 1 * ' " PR I NT " ; AT 1,10;"SEARCH" 

7030 GO SUB 600: PRINT #1;AT 1,10;"PRINT SPECIFICATIONS": GO SUB 200: GO SUB 300 
7040 DIM p*(di,2): FOR i«l TO di: LET l*a(5,i): LET c=a(6,i)-l: GO SUB 1900: LET 
p* <i,1)=CHR* <<a*="p")+<a*-"l">*2) 

7050 IF CODE p*(i ,1) THEN GO SUB 1900: IF a*>"0" AND a*<-"9" THEN LET p*(VAL a 
*,2)»CHR* i 
7070 NEXT i 

7080 CLS : INPUT "Number of copy ? "; nu ’ "Number of line between copies ? ";nl 
7090 FOR w»l TO fc: IF NOT VAL z* THEN GO TO 7120 

7100 FOR j-1 TO nu: FOR m-1 TO di: LET i“CODE p*(m,2): IF i<>32 THEN IF CODE p* 

(i,1) THEN PRINT f*(w,a(8,i)-a(7,i)+ 1 TO a(8,i));" ";: LPRINT f* (w,a(8,i)-a(7,i 
>+l TO a(8,i));" ";: IF CODE p*<i,l>-2 THEN PRINT CHR* 13;: LPRINT CHR* 13; 

7110 NEXT m: FOR i-1 TO nl: PRINT CHR* 13;: LPRINT CHR* 13;: NEXT i: NEXT j 
7120 NEXT w 

7200 PRINT TAB 29;"END"'': GO SUB 900: GO TO 130 
7500 LET x«0: LET y-x: POKE 23658,0 

7510 PRINT #1;AT 0,0;1*'"CHANGE DESIGN": GO SUB 200: LET s-1: LET t=0: LET s*="i/ 

": PRINT AT y,x; OVER 1LET ax«x: LET ay-y 

7520 PRINT OVER 1; AT y,x;s*;AT ay,ax;s*: LET ax-x: LET ay-y 

7530 LET a*=INKEY*: IF NOT LEN a* THEN GO TO 7530 

7540 IF a*>"4" AND a*<"9" THEN LET x-x+(a*="B" AND x<31>-<a*«"5" AND x): LET y* 
y+(a*="6" AND y<21)-<a**"7" AND y): GO TO 7520 

7550 IF a*-"d" THEN FOR i=l TO di: LET a(1,i)-a(1,i)+(a(1,i)<21): LET a(5,i)*a( 
5,i)+(a(5,i)<21): NEXT i: CLS : GO TO 7510 

7560 IF a*="u" THEN FOR i=l TO di: LET a(1,i)*a(1,i)-<a(1,i)>0): LET a(5,i)*a(5 

,i)-(a(5,i)>0): NEXT i: CLS : GO TO 7510 

7580 IF a*—CHR* 13 THEN GO TO 130 

7590 IF a**"p" THEN GO TO 7700 

7595 IF t THEN GO TO 7530 

7600 FOR i«l TO di: IF a (1 , i > < >y DR a(2,i)Ox THEN NEXT i: GO TO 7530 
7610 LET t-1: DIM s* < a (4, i ) -a (3, i ) +a (7, i ) +2) : LET »*< 1 >■"*/" : LET si (LEN s *>«"t/ H : 
LET s*(a(4,i)-a(3,i)+2PRINT AT y+<x»31>,<x+1>*<x<>31>; OVER l;s*(2 TO 
GO TO 7520 

7700 IF NOT t THEN GO TO 7530 

7710 LET t*0: LET a(l,i)=y: LET a(2,i)-x 

7720 LET x-x+a(4,i)-a(3,i)+2: LET a(5,i)-y+(INT (x-32)/32)+1-(x>=16): LET a(6,i) 

—x-INT (x/32)*32: CLS : GO TO 7510 

8000 INPUT "Enter tape name : "; LINE a* 

8010 PRINT AT 5,0; FLASH 1;"START TAPE THEN PRESS ANY KEY.": PAUSE 0: PRINT AT 5 
,0;"1oading..." , , 

8020 LOAD a* DATA v(): DIM f*(v(2),v(4)): LET co=198: GO SUB 9500: LOAD a* CODE 
x +8: LOAD a* DATA a(): LOAD a* DATA m*() 

8025 LET fc-v(l): LET nf»v<2>: LET di=v<3> 

8030 LET fi-1: GO TO 130 

9000 IF s THEN PRINT AT 10,10; FLASH 1;" WARNING . FLASH 0;"The informations 

you have just entered will be lost.": GO SUB 000: IF re THEN GO TO 130 
9010 CLS : STOP 
9500 LET x-FN a<> 

9510 LET p-PEEK x 

9520 IF p-co THEN RETURN 

9530 IF p>«96 AND p<«127 THEN LET x-x+6: GO TO 9510 
9540 IF p>-160 AND p<*191 THEN GO TO 9600 

9550 IF (p >-128 AND p< = 159) OR <p>=64 AND p<=95) OR (p>=192 AND p<=223) THEN LE 

T x=x+PEEK <x+l)+256*PEEK <x+2)+3: GO TO 9510 

9560 IF x>-224 THEN LET x-x+19: GO TO 9510 

9600 LET x-x+1: IF PEEK x>128 THEN LET x*x+6: GO TO 9510 

9610 GO TO 9600 



VIC Star Scramble 

by Chris Jenkins 


This is a first-class version of Scramble 
considering that it's packed into only 
3k. Itfeatures lOdifferent phases which 
follow the plot of the eponymous 
arcade game. Basically you pilot your 
three craft through caverns, meteorite 
storms, an asteroid belt and finally a 


to 


city, bombing as you go, aiming 
avoid enemy fire in the process. 

The game can be played with either a 
joystick or the following keyboard 
controls: 

J — up 
M — down 


MICROMART 


FORTRAN 

SUBROUTINE 

LIBRARY 

118 routines featuring: 

Sorting and searching 

Interpolation and curve fitting 

Roots of non-linear equations 

Solutions of ordinary differential equations 

Fourier transforms (including real-to-complex FFT) 

Correlation and convolution (time and frequency domain 

methods) 

Integration and differentiation 
Time-series analysis 
Basic statistics 

Vector and matrix processing 

The package contains the full source code 
(diskette and listings) plus documentation which 
includes an example run of each routine. 

Full details from: 

ECHO EXPLORATION 
CONSULTANTS LTD. 

51 River Meads Avenue, Twickenham, 
Middlesex TW2 5JL 





THE LARGEST SELECTION OF 
PROGRAMS IN THE UK FROM THE 
MAJOR SHARP SOFTWARE HOUSES 


From GAMES to BUSINESS and EDUCATIONAL 
From LANGUAGES to UTILITIES 
OVER 180 TITLES plus Peripherals and Accessories. 


Accessories include: Matrix and Daisy Wheel 
Printers, Disc Drives, Joysticks. Interfaces, 
Cables, 80 column Mod. Paper. Colour Pens, 
Cassettes, Dust Covers and Books on the 700 


For your copy of 

THE COMPLETE MZ-700 CATALOGUE 
Send P.O. for 50p (refundable on first order) to: 

G. M. Services (PCW), D. C. Brennan Eng., 
14 North Western Avenue, Watford, Herts. 


DISC DATA 
TRANSFER 

Don’t let your 
existing discs stop 
you from upgrading 

We at Word Capture have the solution. Our 
advanced microprocessor systems can read virtually 
all CP/M and IBM PC compatible formats. 

We can even transfer from one to another. Even if 
your system is not CP/M or IBM compatible we may 
still be able to help such is the sophistication 
of our system. 

Send your disc, or for further information 
contact your Word Capture Point at 
Sumlock. 198 Deansgate, Manchester 3 
Tel: 061-834 4233. 

A division of Art Associates (M cr) Ltd , 
Tanzaro House. Ardwick Green North 
Manchester Tel: 061-273 8751 
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MICROMART 


sinusi 

O apricot 

IOSUBS 

A complete set of subroutines written in BASIC 
allowing the programmer to easily develop profes¬ 
sional user friendly software. 

Subroutines allow:- 

1) Alphanumeric, numeric, date, password data 
to be input/output anywhere on the screen. 

2) Automatic validation of input data. 

3) Reverse video. Highlighted, Underlined attri¬ 
butes on input/output fields. 

4) Full editing facilities available during data 
input mode. 

Price £55 with demo software. inc VAT 

Available on ACT Sirius 1 and Apricot 

AIR-RAID 

A fast action graphics game 
Price £11.50 inc VAT 
Available on ACT Sirius 1 and Apricot 
For further details please contact: 

R.J.L. Software Ltd. Southgate Chambers 
37-39 Southgate St, Winchester 
Hants S023 9EH. Tel. Winchester 109621 60738 


Work on your own 
where you’re not 
alone 

A place where you can set up alone or start a 
business or open a branch office and not have 
to worry about who answers the phone when 
you're out. 

And the location gives swift access to M4/M3 
motorways, the North Circular, the Under¬ 
ground, British Rail and Heathrow Airport in a 
leafy environment with the Thames nearby. 

It’s London without the hassle. 

UNITS FROM 100 SQ.FT. AT £28 pw. INCLUSIVE 
Call in, phone or write Barley Mow Work¬ 
space, 10 Barley Mow Passage. Chiswick, 
London W4 4PH. Telephone 01-994 6477. 



NEW 

GET TO THE HEART OF YOUR 

DRAGON 32 


£ 39.95 

inclusive 



ASHBY COMPUTER 
CENTRE 

(UK sole distributors) 

247 Ashby High Street, Scunthorpe 
South Humberside. Tel: Scunthorpe 871756 

Mail order from stock Trade enquiries welcome 


PROGRAMS 


RETURN —fire laser 
F7 — drop bombs 

Printed in two parts, the first part 
consists of an initialisation program 
followed by the main program. The 
initialisation program should be typed 


in and saved before the main program. 

One final instruction: press the top 
function key to play again when 'game 
over' is displayed — I hope this doesn't 
happen too quickly. 


• 

10 P0KE36879,10:P0KE56,28•P0KE52,28 : PRINT"O" 

20 PRINT" BIWHS STAR SCRAMBLE !" At="iiSBATR ERROR " 

30 PRINT" PISHI4.INITIALISRTI0N. " PRINT" BfitOADING DRTR. . IHDD" 


• 

50 T=0 F0RJ=7168T07375:RERDR T=T+A POKEJ,R•NEXT IFT023234THENPRINTRt"100-220" S 
TOP 

55 T=u F0RJ=7552T07631 REABA T=T+A:POKEJ,fi : NEXT IFTO12074THENPRINTR$"300~340" S 


• 

TOP 

56 FORJ=7424T07431 POKEJ,0 NEXT 

57 T=0;FORJ=7500TO7537:REABA T=T+A:POKEJ,A : NEXT:IFT05298THENPRINTAt"400-410" ST 
OP 

60 PRINT"riiBMWNOW LOAB MAIN PROGRAM" END 

100 BATA40,40,172,171,171,170,175,48,12,43,43,171,172,168,172,48 

110 BATA44■168,171,170,43,43,42,12,60,102,219,219,102,60,66,129 


• 


• 

120 BATA126,153,255,126,24,24,60.126,128,96,112,56,94,78,78,255 

130 BATR223,85,213,85,223,0,255,102,8,8,23,28,62,62,54,34 

140 BRTA0,129,66,60,90,255,126,60,60,90,126,102,126,36,66,231 


• 

150 BATA223,149.213,35,223,0,255,126,0,254,254,12,6,3,3,3 

160 BATA1,15,31,7,6,12,248,248,128,240,248,0,0,0,0,0 

170 DATR0,0,16,48,12,14,6,0,0,0,0,0,219,0,0,0 


• 

180 BATA11,13,57,39,118,221,183,217,64,192,172,96,208,116,216.190 

190 BATA219,78,53,107,23,57,11,1,219,172,120,228,184,224,112,192 

200 BATA170, 170, 170, 170, 170, 170, 170, 170, 170, 170,234,251,59, 12.12,0 


• 

210 BATA0.0,192.195,179,190,174,170,171,171,171,171,171,171,255,255 

220 BATA182,219, 166, 111,182,219,119,109,53,96,253,224,224,253,96.53 

300 BATA124,254,206,214,214,230,254,124,28,60,12,12,12,12,62,62 


• 

310 BATA124,254,134,62,124,192,254,254,124,254,198,28,28,193,254,124 

320 BRTA12,28,60,108,254,254,12,12,254,254,192,252,254,6,254,124 

330 BATA124,254,192,252,254,198,254,124,254,254,12,24,48,48,48,48 


• 

348 BATA124,254,198,124,254,198,254,124,124,254,198,254-126,6254,124 

400 BATA169,19,32,210,255.169,29,32,210,255,169,13,32,210,255,162,0,169.29-32,21 
0,255 


• 

418 BATA169,20,32,210,255,169,13,32,210,255,232,224,21,208,236,96 

REABV. 

1 GO3UB600 GOSUB700* 


• 

30 ONVAL<MIBt< T11,4,1 >; +1G0SUB50,82,83,84,250,260,70,82,83,81 G0T085 

50 AB=1•BC=2 GR=20■GS=22 : TS=21 H=13 GOSUB150 RETURN 

70 BC=2:GR=23:TS=23 = GS=23 WW=17 GOSUB150 RETURN 


• 

81 H=14:GOSUB150 RETURN 

82 H=12 GOSUB150 RETURN 

83 H=11 GOSUB150 RETURN 


• 

84 BC=6 : H—10 GOSUB150 RETURN 

85 GOSUB220 P0KEV4,200 : SVS7500 IFMO0THENPOKES1-M-1 32 P0KES2-M-1 32•P0KES3-M-1. 
32 M=0 


• 

90 IFPEEK<S1>O32THENGOSUB8O0 

92 POKES1,13 P0KES2,12 POKES3•11=P0KEC1,1 P0KEC2,1 P0KEC3,1 P0KES3-1,32 

95 PRINT"aa«C0REl" , SC,TAB( 1 7 >SS P0KE646,H GOTO30 


• 

• 

150 B=RNB<1> : C=RNB(1> 

153 IFB<CCTHENJJ*JJ+i GOTO160 

156 JJ-JJ-1 

160 I FC<:CCTHENO=G+1 G0T017Q 

163 0=0-1 

170 IF J J+ G> WWTHEN J J=J J -1 : G=G-1 

173 IFJ.K2THENJJ=2 


• 

176 IFG<1THENG=1 

180 FORK*1 TO J J POKES185-22*K,OR NEXT POKES185-22*1 ,GS 

181 IFB>.5THENP0KE8185-22*K,RNB<t >*4+3 POKE38905-22*K,BC 


• 

184 GOSIJB360 F0RK= 1 TOG: POK.E7701 +22*K, OR : NEXT POKE7701 +22*K, TS 

185 IFC>BDTHENP0KE7767+22*K,RNB' 1>*4+7:P0KE38487+22*K - 7 

190 GOSUB900 RETURN 


• 

220 AA=PEEK <J1> ; GETAt 

224 IF < AAANB4 > =0ORRt= " ..T" THENM=-22: S1=S1+M : S2=S2+M S3=S3+M C1=C1+M C2=C2+M: C3=C3+ 

M RETURN 


• 

228 IF < AAANB8 ) =0ORAt="M"THENM=22:S1=S1+M:S2=S2+M:S3=S3+M:C1=C1+M : C2=C2+M : C3=C3+M 
:RETURN 

231 IFBI=1THENRETURN 


• 

• 

232 IF < AAANB32 > =0ORAt=CHRt ( 13 > THENGOSUB300 : RETl IRN 

236 I FAt= " II" THENGOSUB330 

249 RETURN 

250 AP=25 : AC*10 BI = 1 BO=0 LR*0 GOTO270 

260 ARsRND < 1 ) *3 AC=9-BI*0 

270 RR=INT < RNB < 1 > *22 > ; POKES185-RR*22,AR POKE38905-RR*2£• AC POKEV4,250 RETURN 

300 FORJ*S1 + 1TOS1 + 12 JN=PEEK < J > 


• 

301 IFJN*7THENLR=0 

302 IF..TN=8THENBG=0 

303 I F,TN< 11 THENSC*SC+JH*50 ■ POKE J • 24 : POKE J+30720.15: j=c. i + i ? nn T n ■: i s 


• 

304 IF,TN> 10RNBJN032THENJ=S 1 + 13 GOTO:? 15 

305 POKEJ,15=POKEJ+30720,3 P0KEV2•160+J/200 

315 NEXT POKEV2,0 


• 

320 F0RJ=S 1 + 1T0S1 + 12 ; JN=PEEK < J > IFJNO15RNBJN024THEN J=S 1 + 12 Gi'iTn:?25 

322 POKEJ.32 

325 NEXT RETURN 


• 

330 NB*S 1 + 1 FORJ= 1 TO 15 JN=PEEK 1 NB • IF JN032ANB JN> 1OTHENJ = 16 GOTn:?50 

331 POKENB,14 POKENB+30720,3 : P0KEV3 , 600-NB/20 

334 IF-JNC11THENPOKEV1 +3,150 POKENB+30720 15 POKENB .24 T= 16 sr =SC+.TN*50 FORV* 1T04 

0 NEXT 


• 

335 IFTN=7THENLR=0 

336 IFJN*8THENBO=0 

340 BATA1,23,23,23,22,22,22,22,22,22,22,22,22■22.22 


• 

345 POKENB,32 

350 REABA : NB=NB+A NEXT P0KEV3,0:RESTORE RETURN 

360 IFLR=0THENLR*8185-22*K:POKELR,7:POKELR+30720,7:MA=U RETl IRN 


• 

370 LR=LR-1:MA=MA+1 IFMfi<3*RHB'1>+l1THENRETURN 

371 LH*PEEK<LR-22> IFLH>10ANBLH<14THENP0KELR,32 : MA=0 LR=0 OHS! IB800 

372 IFMfi>20ORLHO32THENMA=0 LR=0 RETURN 


• 

373 POKELR,32 LR=LP-22 

375 POKELR,7 POKELR+30720,7 RETURN 

600 JJ*5 G=5:CC=.5:BD=.9 WN=15 SS*3 : TI $="000000 " 


• 

620 J1=37151:J2*37152 J3*37154 V1=36874 V2=36875=V3=36876 V4=36877 W*36878 

650 SI=7907 32=7906 S3=7905 Cl=38627 = C2=33626 = C3*38625 POKEVV,PEEK<VV>RNB150R<16 

*8> 

690 RETURN ' 

700 PR I NT " 71" P0KE36879,10 P0KE36869,255 : P0KE649, 1 POK.E650, 128 

710 POKEJ1,0 POKEVV,6:POKEVV,PEEK(VV >RNB150R(16*8) RETURN 

800 BO=0 EN=0 FORJ*180TO220STEP.7 


• 


• 

810 P0KES3-1,32:POKEVI,64+J/2 P0KEV4,400-J 


• 

320 RC*9+RNB< 1 >#7 RS=RNB (. 1 )*16 POKES 1,24 : P0KES2,24: P0KES3, 18 : POKES 1-21,17 
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PROGRAMS 


• 

322 POKEC1-21,RC:POKEC1,RC:P0KEC2,PC:P0KEC3,RC 
825 POKES1+1,19 POKES1-22,24■P0KES2-22,24:P0KES3-22,16 
# 326 POKEC1 +1,RC POKEC1-22,RC = P0KEC2-22,RC:P0KEC3-22,RC 

328 POKEVV,PEEK<VV)AND150RCRS#16):NEXT:POKEVI,0 P0KEV4,0 
330 LR=0:SS=SS-1:1FSS>0THENPRINT" 73"=GOSUB650:RETURN 


* 340 PR I NT" WfiWWfiMlKlIllBWDW GAME OVER ■" 

850 GETfif: IFR$O"B"THEN850 

360 RUN 

900 I FBO=0THENBO=7767+22*K : POKEBO, 3 POKEBO+30720,3 MB=0 '• RN=44 : RETURN 

• 915 POKEBO-1-MB• 32 : BO=BO+RM : RM=-RN MB=*MB+1 




920 LH=PEEK<BO-MB> IFLH>10RNDLHC14THENP0KEB0,32 : BO=0:GOSIJB800:RETURN 
930 IFMB>18THENP0KEB0-MB,3 = MB=0:BO=0:RETURN 
940 POKEBO-MB,8:POKEBO+30720-MB,3:RETURN 




READY. 





TRS-SO HMS Conqueror 

by G R Seymour 


You are the last surviving captain of the 
British fleet. Our country is under attack 
by hostile enemy ships and HMS 
Conqueror is our final chance against 
the powerful fleets now assembled 
around our waters. 

Intelligence reports say that the 
enemy has five types of ships available. 
Aircraft carriers: we are told that these 
will not engage at close distances but 
are likely to run away and attack using 
on-board helicopters. 

Destroyers: these are suspected of not 
being very powerful, but are still able to 
attack submarines at medium to close 
ranges using depth charges. 
Battleships: battleships are likely to be 
better armed for submarine warfare but 
still have limited capabilities. 

Gun ships: these are the most powerful 
among the three. Gun ships are able to 
hit harder at medium to close ranges 
than battleships or destroyers. 

All the above are able to ram a 
submarine if it's at shallow depth (five 
metres). 

Submarines: these have specialised 
homing equipment (as on HMS Con¬ 
queror) able to detect enemy sub¬ 
marines at great distances (greater 
than one quadrant). They have torpedo 
capability and are the most dangerous 
of the five types likely to be found. 
HMS Conqueror technical data 


Maximum number 
oftorpedoes 

= 32 

Maximum number 
ofmissiles =10 
Maximumoxygen 
storage =250 
Maximum energy 
storage =4000 
Enginetype 


(both have 
instantaneous 
fission 
warheads) 


On-board 

oxygen 

extractor 


Maximum 

depth 

Maximum 

speed 


cubicunits 

cells 
energy matter 
convertor requiring 
twocubicunitsof 
oxygen a 'second' 
ascoolant. 
abletoextractthree 
cubicunitsof 
oxygen persecond 
fromtheaironceon 
thesurface. 
nolimitfound 
(exceptthatofthe 
seabed). 


— 22 m/s 


On-board — equivalents V 2 % 
damage per'second' 

control renewal persystem. 

Docking depth — 0 metres 
Computerised map holding all in¬ 
formation recorded during operations. 

HMS Conqueror is fitted with the 
latest on-board computers able to give 
clear precise information continually. It 
provides a sonar scan at the top 
right-hand corner of the console show¬ 
ing the eight quadrants around the 
submarine at that point. An enemy ship 
is shown as a blip. 

Superimposed on this is any relevant 
information which may be of use. 
Docking stations are shown as 'DK' 
while land is shown as 'LA'. (You are 
advised not to enter land areas due to 
casualties usually resulting.) 

The present quadrant is shown in the 
middle of the screen; the computer 
represents the situation graphically. 
Mines (which work at any depth) are 
shown as stars (*) and HMS Conqueror 
itself is '( + )'. A full list is given below: 


Submarines 

— 'Sub' 

Aircraft Carriers 

— 'AIR' 
Destroyers 

—'DET' 
Battleships 

— 'BAT' 


Gun Ships 
— 'Gun' 

Docking Stations 
—'X = X' 
Torpedoes —' + ' 


When hit, mines will cause the 
submarine to go into emergency stop 
and obviously cause damage to its 
systems. 

All land basestationsarefriendly and 
strong enough to sustain most attacks. 
Supplies of energy, oxygen, torpedoes 
and missiles are available there. 

The computer will automatically dis¬ 
engage the engine whenever the sub¬ 
marine tries to pass under a boat. The 
craft can therefore be destroyed more 
easily. 

From the front console the following 
commands are available: 

Type (1) for navigation: followed by 
direction (0-7) and engine speed (actual 
speed = 2.5 x engine speed). You are 
advised to use the navigation com¬ 
mand to stop moving. 

Type (2) for emergency stop: used only 
in emergencies as it requires large 
amounts of energy; nearly always use 


MICROMART 


PASCAL COMPILERS 


We can advise which is the best 
Pascal for your needs. Our wide range 
includes the remarkable TURBO Pascal. 


CP/M-80 

TURBO PASCAL 

£45 


PRO PASCAL 

£200 


PASCAL NTT+ 

£210 


JRT PASCAL 3 

£40 


JRT PASCAL 4 

£65 

CP/M-86 

TURBO PASCAL 

£45 

& 

PRO PASCAL 

£290 

MS-DOS 

MS PASCAL 

£220 


PASCAL WT+86 

£360 


SBB PERSONAL 

£90 


SBB PROFESSIONAL, 

£275 


JRT "PC" PASCAL 

£40 


Call us for more information 

GREY MATTER 

1 4 Prigg Meadow, Ashburton, Devon TQ13 7DF § 

TEL (0364) 53499 


Last year our top^ 
authors and 
programmers 


earned over 


£ 30,000 


We require games authors and 
games programmers 
for any machine 

Telephone or write to 




Andy Werbinski 
Software Development Manager 
Parkway Group The Rotunda 
42 Gloucester Crescent 
London NW1 7DL 
Telephone 01-485 9512 


DISC DATA 
TRANSFER 

Inter Company 
Compatibility 

Is your company compatible department to 
department? Or do they all have their own 
microprocessor systems. 

Using the services of Wordcapture 
intercompany compatibility is now a reality. 

We can read virtually all CP/M and IBM PC 
compatible formats.as well as 
transferring data from one to another. 



Send your disc, or for further information 
contact your Word Capture Point at 
Sumlock, 198 Deansgate, Manchester 3. 
Tel: 061-834 4233. 

A division of Art Associates (M/cr) Ltd., 
Tanzaro House, Ardwick Green North. 
Manchester Tel: 061-273 8751. 
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MICROMART 


CGL M5/S0RD M5 

RECODER (cassette) 

Create your own graphics characters and save 
as a program tape (Basic I and G). £4.99. 

RESURGAM (cassette) 

Full graphics Othello with four skill levels (Basic- 

G) £4.99. 

M5 MAGIC BOOK 1 (cassette) 

Learn about the M5 from chips to system 
variables. (Basic-1 and Basic-G £5.95. 

Screen dump available only with cassette. 

£1.99. 

25 GAMES FOR BASIC-1 (book or 
cassette) 

Games listings and line-by-line explanations. 

MEMORY UPDATES 

Update your user RAM to 12k without add-ons. 
Basic-1 £25.95 
Basic-G £19.95 
SERIAL I/O INTERFACE 
Serial out interface (plugs into Centronics 
socket). Coming soon! 

Plus much more including games and utilities. 
SAE to: 

SHE COMPUTER SERVICES 

95 Norwood Road, Birkby, Huddersfield 
_ Tel: Huddersfield (0484) 49581 _ 


EX-STOCK PRICE BEATERS! 

COMPUTERS 



RRP 

Our Price 

IBM PC 64K/mono 

1988.00 

1775.00 

IBM XT 256K colour 

4600.00 

4140.00 

ACT Sirius 128K RAM 

2195.00 

1700.00 

ACT Sirius 256K lOmb 

3995.00 

3196.00 

ACT Apricot twin floppy 

1890.00 

1512.00 

ACT Apricot xi lOmb disk 

2995.00 

2396.00 

Philips P2010 portable 

1390.00 

1190.00 

Philips P2012 portable 

1690.00 

1350.00 

PRINTERS 


Epson FX-100 matrix printer 

569.00 

499.00 

Epson RX-80 matrix printer 

319.00 

270.00 

Smith Corona TP-1 daisywheel 

217.00 

199.00 

Brother HR-15 daisywheel 

445.00 

390.00 

SOFTWARE 


Wordstar 

295.00 

265.00 

Supercalc 2 

199.00 

179.00 

Dbase II 

438.00 

395.00 

Cardbox 

195.00 

165.00 

Multiplan 

199.00 

179.00 

Many more products available — 

telephone for details. 

All items supplied include full manufacturers warranty 

and installation. All prices exclude VAT. 


Alliance Computers Limited 

34 Priestgate, Peterborough, 
Telephone: (0733) 

Cambs. PEI 1JA 

48423 


LOW LOW PRICES 


DISK DRIVES (BBC Compatible) 

100K Single TEAC £140 

200K Single TEAC £180 

200K Dual TEAC £275 

800K Dual 40 80 TEAC £450 

800K Dual Mitsubishi 40/80 £400 

MONITORS 

SANYO Hi-Res Green Screen £89 

SANYO Normal Res Green Screen £69 

MICROVITEC CUB 1431 RGB £175 

PRINTERS 

EPSON RX80T £234 

EPSON RX80FT £261 

JUKI 6100 £340 

MT 80 £250 


SPECIAL PACKAGE OFFERS ON SANYO. SIRIUS AND 
APRICOT COMPUTERS 

TELEPHONE OR WRITE FOR DETAILS AND FULL 
CATALOGUE 

All Prices Exclusive of VAT 
Post & Packing: Securior £8, PO £4 
Cheques/PO to: 

SOUTH LINCS COMPUTERS 
Old Mill House, Barnack 
Lincolnshire PE9 3HA 
Tel: 0780 56826 


PROGRAMS 


navigation with speed = 0. 

Type (3) for elevation: followed by + or 
- elevation and the number of degrees 
(0-9). A ' + ' elevation gives a + depth 
while elevation gives negative 
depth: that is, brings the submarine 
closer to the surface. 

Type (4) for map: long range map (& = 
docking station). 

Type (5) for damage report: above 60% 
the respective part of the ship will 
become inoperative. When a particular 
function does not work an * is shown 
instead of a next to respective 
information on the screen. 

Type (6) for torpedoes: followed by a 
direction (0-7). These have a speed of 10 
m/s. Therefore, if HMS Conqueror is 
moving faster than this the two may 
collide causing harmful damage. 

Type (7) for missiles: HMS Conqueror's 


most powerful weapon. These require 
a direction and distance. 

Intelligence has reported that an 
invasion is not imminent so time is on 
your side. Our intelligence service will 
update the estimated number of ships 
left every time you redock at a base, but 
this is not 100% accurate. 

A speed of 10 m/s will cause the 
submarine to move 1/10th of a quad¬ 
rant per 'second'. 

Damage caused by depth charges or 
helicopters will decrease with depth. 

All directions are made using a 0-7 
scale. Each represents 45°. Therefore, 
direction 5 is equal to 225° (from the 
top). A quick reference guide is found at 
the bottom left-hand corner of your 
console. 

Good luck, and remember you are 
our last chance. 


1 CLS:RANDOM:POKE 16396, 165 

2 CLEAR430: DEFINTA-F, S-Z: DEFSTRG-O: DIMG (9,9) , Z<10,2' ,Y(?,9, 7 . O 5) ,1(10,2 ' .. . 4) 

3 PR INT3340, "HMS CONQUEROR" : PR I NT.5)404,5TRING* (13.131) 

4 G (O, O) ="A": G (1, O) ="A": G (O, 1) = "A": G (1, 1 ) ="A" : G (2, O) - "A": G 1.7 O ": G < O, 4) * 

(0,5) = " A": G (O. 6) = "B": G (5, O) = " A" : G (6,0) = "A" : G (7, O) = " A": G (6. 1 .* - " A' ; 6 ■ 5. 1 ) = "C " : l 
1>="B" 

5 DATA200,175,150,120,1OO„75,50,50,30,20 

6 F0RX=9T00STEP~ .1: READZ: Z=Z+55: F0RY=9T0XSTEF—1 : FORT=XT09: IFr'iY. T . O > =0 i HEN > 1 r , T , • 
) =1: IFLEN (G < Y, T) ) =OTHENG (Y, T) = " " +CHR* ( Z) ELSEG < Y, I ■ -G (Y, T ' + C>IR*(Z> 

7 NEXT:NEXT:NEXT:PRINT3779,"ENTER DIFFICULTY LEVEL (0-9)"sI• INKEY* 

0 1 = INKEY*8 IFI» ,,M THEN8ELSEDI»VAL(1 ' :PRINT3779,CHR*< 7.;o • :S=RND 10 * I .. V i 

FORX=1TOS 

9 Z-RND(10) 1:Y=RND <10; -1: T=RND(5): IFLEFTS(G (Z, Y> , l> - "A"THEN9 

10 I FRIGHT* (G(Z,Y),1>="1 " THEN I FT - 1 T HEN9ELSEF -1 : G « Z , Y) LEFT* G (7 ' , I FN G ( 7, Y ' • 

) 

11 G<Z, Y)=G(Z, Y)+RIGHT*(STR*(T), 1 •: IFF=1rHENF=0:G Z 

12 NFXTX : ES=S+ (RND (3) -2) *RND (3) : PR INT3970, " BY G.SEYMOUR 1937 ": 

: . : : . . 

":D=0:51=0: EL - 0: Dl=5: 0 ( 1 >="SUB" : 0 (2) *"AIR":0 (3) = "DFT " r CM 4 > "FAT " • 0(5) -- "GUN" :: HI " 

* 

14 X 1=RND (10) - 1: Y1 =RND (10) - 1: IFLEF T 1> (G ( X 1. Y 1 ) ,1) " "ORLEN (6 ( X 1, Y1) ) 2THEN14 

15 ’ 

16 DP=ASC(MID* <G (XI, Yl) ,2,1)) -55: PRINT397U, L; : H2= " : ► ) " : H5~ STRING* , H" 7 < 

17 GOSUB56: G0SUB18: GOSUB31: G0SUB79: F= 1 : G0T089 

18 F-0 

19 FORX2=X1-1TOX1 +1:FORY2=Y1 1 TOY1 + 1:IFX2=X1ANDY2"Y1THEN37' 

20 IFX2 90RX2 00RY2 00RY2 9THENPRI NT.? (56+ (X2-X1>*4> + (4+ (Y2 Yl > *64 . * , XXXX' ; : GOT . : 

21 G2=LEFT*(G(X2,Y2),1):IFG2-" "THEN24 

22 I FG2="A"THENPRINT® (56+ ( X2-X 1 ) *4) < (4-KY2- Yl ) *64, H7"LA"H7; : G0T024 
73 PRINT® (56+(X2-Xl)*4)+<4+(Y2-Yl)) *64, H7"DK ,, HT 7 ; 

24 Y(X2,Y2,1)=1 

25 G2=RIGHT* <6(X2,Y2),LEN(G(X2,Y2) )-2) 

26 IFLEN(G2)=0THEN30 

27 F0RX3=1T0LEN(G2) 

2S X4=RND(8)+1 1 1+(X2-X1 ) *8: Y4=RND (OO+11+(Y2 Yl) *3: IFPOINT < X4 , \ 4 > -OOPPEEK < 157.. : ; 
NT <X4/2> +1 NT (Y4/3>*64) 12BTHEN28ELSERESET(X4,Y4> 

29 NEXTX.3: IFRIGHT* <G2, 1) = " 1 " 7HENF =1 

30 NEXTY2:NEXTX2:RETURN 

31 6=RIGHT *(G(X1,Y1),LEN(G<X1,Y1)> -2) 

. LEFT*(G(X1,Y1),1):F0RX=0T09:F0RY=0T09:IFRND(25 24AND(X ?OR\ 

"THENY(X,Y,0)=2ELSEY(X,Y,0)=0 

33 NEXTY:NEXTX 

34 GOSUB 124:G1=LEFT*(G1, 1) : IFG1 = " "THEN39 

35 IFG1 = " A" THENFORX = 1T08: FORY= 1 TOG: Y ( X, Y, O) = 1: G0SUB55: PR I NT-DXG. H5; z NEXTY: NEXTX : h 
ETURN 

36 IFG1="B"THENF0RX=0T04:F0RY=0T04:Y(X,Y,O)=1:NEXTY:NEXTX:Y(X,Y,O)=3:G0T039 

37 IFG1="C”THENFOR X=9T05STEP-1:F0RY=0T04:Y(X,Y,0) = 1:NEXTY: NE XTX : Y ( X, Y, O)-MjGOTO" 
9 

38 IFG1="D"THENF0RX=0T04:F0RY=9T05STEP-1:Y(X,Y,O)=1:NEXTY:NEXTX:Y(X,Y.O)=7 

39 Z(0,0)=0:F=0:IFG=""THEN44 

40 Z(0,0)=LEN(G):F0RX=1T0LEN(G):G1=MID*(G,X,1) 

41 X2=RND(10)-1:Y2=RND(10)-1:IFY(X2,Y2,0)<>OOR(X2=X9ANDY2=Y9)THEN41 

42 Z (X, 0)=VAL <G1) : Z (X, 1 )=X2: Z (X, 2) =Y2: Y ( X2, Y2,0) =VAL (G1 ) -*-4 : I FG 1 - " 1 " THENF= 1 

43 NEXTX 

44 RETURN 

45 F4=- 1 : PRINTS>4 42, "MAP"; : F0RY=0T09: X=0: G0SUB55: PRINTo)X8, CHR* (222) ; : FORX= >T09 

46 G0SUB55:G=LEFT*(G(X,Y),1>:IF3=" "THEN51 

47 IFG="A"THENPRINT3X8,H5; : G0T052 

48 IFG="B"THENPRINTSKX8, CHR* ( 1 43) CHR* ( 13?) "$<" ; : G0T052 

4 9 I FG= "C "THENPR I NT-JiXB, "1 "CHR* Cf36) CHR^' (143Y; : G0T052 

50 IFG="D"THENPRINTS>X8, CHR* ( 180)CHR»( 132) ”«.°j : B0T052 

51 W=LEN (G ( X . V* ) 4tv-\IFYXX^-y^U^ ^MyFUPUlNTBXBiSTR* (W) : 

52 NEXTX: IFF^ : 1 THENFRINT3442.. "MAP” ; ELSEPRINT5442. 

53 F4=-F4:NEXTY:I=INKEY* 

54 I = INKEY*: IF I" THEN54ELSERETURN 

55 X8=(Y+2)*64+(X*3)+17:RETURN 

56 ’ 

57 C=FRE(J) : PRINT80, CHR* (215) "HMS COnQUEROR " L; : FORC- 1 TO 1 0: T'(C,") ~9: NEXTC: C :: O; J =■ ( 
HR* (222) : ,J -CHR* (207) 

58 PR I NT;364, J "+++0++1++2++3++4++5++6++7++8++9+++" J; 

59 PR I NTS) 128, "ENERGY : "USINGH; EN; : PRINT" 0+"I"+0 SONAR REFORT": 

60 PRINT® 192, " 02 : "USINGH; 0X7.; : PRINT" 1 + " I " 1 "STRING*! 1 2 H7 ; 

61 PRINT3256,"TORPD’S:"USINGH;TP;:PRINT" 2+' I '+2 "STRING* 4,H7 "STRING*■ 

4,H7)? 

62 FRINT3320, "MISS’L : "USINGH; MI*/.; : PRINT" 3+"I" + 3 "STRING* (12, H7 ) ; 

63 F-RINT®384,STRING*(13,58) " 4+"I" + 4"J; 

64 PRINT3448,"HEAD’G :"USINGH;D*45;:PRINT" 5+"I"+5"J; 

65 FRINT3512,"SPEED :"USINGH;SI;:PRINT" 6+"I"+6 DEPTH IN THIS 

66 F RINT3576,"ELVAT’N:"USINGH;EL;:PRI NT" 7+"I"+7 QUAD’T: "USINGH;DP;:PRINT" "; 

67 PRINT3640, "DEPTH : "USINGH; D1; : PR I NT 8+-"I"+8 QUAD I: U IN 

USING"##";Yl;:PRINT" "; 

68 PRINT3704,"CONDITION 9+"I"+9"J; 

69 PRINT3768, J " + ++0++1+ +2+ + 3*4-i +5+ t-6+ + 7 ++Q++9+ + * " J 5 

70 PRINT3832," 7 0 1"; 
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PROGRAMS 


71 PRINT3896, " 6 + 2"CHR* (246) ; 

72 PRINT9960," 5 4 3"; 

73 IFS (1) >607'HEMPRINT3263, " * " ; 

74 IFS(2)>60THENPRINT3327,"*"; 

75 I FS (3) >60THENPR I NT3519,"*"; 

76 IFS(4)>60THENPRINT3583,"*"; 

77 IFESC >0THENF'RINT3817, "LATEST ESTIMATE" ; s PRINT3878, "NO OF SHIPS ="USINGH;ES; 

7B RETURN 

79 X=0:F0RY=OT09: X«0:60SUD55:PRINT3X8,CHR*<222);:F0RX=0TQ9:G0SUB55:Z -Y (X, Y, 0):ON 
Z+1G0T088,80,81,82,83,83,84,85,86,87 

80 F'RI NT3X8, H5; : G0T088 

81 PRINT3X8.H1;:G0T088 

82 PR I NT3X8, "X^X"; ; G0T088 

83 PRINT3X0,0(1);:G0T088 

84 PRINT3X8,0(2);;G0T088 

85 PRINT3XB, 0(3);: GQT08B 

86 PRINT3XS,0(4);:G0T088 

87 PRINT3X8,0(5) ; 

88 NEXTX:NEXTY:RETURN 

89 IFZ (0,0) =OTHEN .1 - " GREEN 11 ELSIE I = "RED " 

90 IFD1 “OTHENI- " SURFACED " : 0X7.=0X7.- 3* (0X7. 248) : I FS 1 “OTHENPRI NT3200, US INGH; 0X7.., 

91 I FEN 1000QRGX7. 50THENI= " E<AD !!" 

92 IFF9=1THENI="DOCKED"ELSEG0T094 

93 EN EN+INT ( (4019-EN) /20) s OX7.=OX*/.+IN7 ( (254-0X7.' /5> : TP=TP+ INI ( • 33 TF )/2) :MI .. MI7. 

♦INT<(12-MI7)/3):PRINT®136,USINGH;EN;:PRINT3200,USINGH;0X7;:PFI !UGI ;MI 7 

KJ.PRINT3264, US I NGH; TP; 

94 PR INT9770, US ING " 7. 7." ; I ; : PR INT3648, US I NGH; D ' ; 

95 R--R: IFR= 1 THEN99ELSEF0RX= 1T04: S ( X ) =S ( X ) / 1.01 : NEXTX: DA 0: IFS (1 ) 60THENPPI IT326 
3,"*";:DA=1ELSEPRINT3263, 

96 IFS (2) >60THENPR INT3327, "*"; : DA=DA+ 1 ELSEF'R I NT 3327, 

97 I FS (3) 60THENPRI NT3519,"*";: DA = DA+ 1ELSEPRI NT3519,":"; 

98 IFS(4) <=60THENPRINT35B3,:ELSEDA=DA+1:PRINT8583,"*";:IFDA=4THEN267 

99 X = X9: Y=Y9: G0SUB55: PRINT3X8, H2; : IFFDANDY ( X, Y, 0) =FC+4THENF0RX3=1 T020: NEXT:; PRINT 
3X8,0<FC);ELSEFD=0 

100 0NF6G0SUB137,166,156,145,167,147,168 

101 IFF6=0THENG0SUB153 

102 IFF5=0THEN129 

103 C=F5:F0RX3=1T010:IFT <X3,0)=9THEN107ELSEC=C-1:X=T(X3, 1>:Y=7(X3,2):GQ5U855:PRI 
NT3X8," + ";:IFY(X,Y,0)<>0THEN108ELSEIFX9=XANDY9=YTHEN115 

104 Z 1 =T ( X 3,0) : G0SUB1 19: G0SUB55: PRINT3X8, " "; sPRINT9( (Y9+2) *64+ (X9*3> + 17 .' ,H2; : 

X = X + Z2:Y=Y+Z3: IFX< OORY<OORX>90RY>9THEN114ELSEIFY(X,Y,0) 0THEN108 

105 IFX9=XANDY9=YTHEN115 

106 T <X3,1)=X:T(X3,2)=Y:G0SUB55:PR1NT3X8," + "; 

107 IFC=0THEN129ELSENEXTX3:GQT0129 • 

108 A=Y ( X , Y, 0) : I FA=.l THENG0SUB55: PR IN T 3X8, H5; : GOTO 11 4ELSEI FA=3THENG0SUB55: PR I NT 3 : 
8 , "X = X" ; : GOTO114ELSEIFA=2THENG0SUB55 tPRINT3X8,H5;:FORX2=1T025:NEX 7:GOTO113 

109 A=A-4: IFZ (0,0) =0THEN11.3ELSEF0RZ = 1 TOZ (0,0) 

110 X4=Z(Z,1):X2=Z(Z,2):IFX4C X0RX2< YORA<>Z(Z,0)THENNFXTZ:G0TD113 

1 11 S=S- 1:B=Z(0,0):F0RX2=0T02:Z(Z,X2)=Z(B, X2):NEXTX2:Z(0,0)=B- 1:G0SUB128:G0SUB55 
:PRINT3X8,; 

112 GOSUB124:GOSUB126:1FA=0THEN113ELSEG(X1,Y1)=G1+G 

113 Y (X , Y, 0) =0: 60SIJB55: PRINT3X8, " "; 

114 T(X3,0)=9:F5=F5-1:G0T0107 

115 X7=14:G0SUB55:PRINT3X8,H5;;FORZ*lT010sNEXTZ:PRINT3X8,H2;:G0SUB250:GOTO114 

116 F3-0:FORX = 1T050: J=INKEY*: IFJ=""THEN1 18 

117 IFASC (J ) >47ANDASC (J ) < 58THENRETIJRN 

118 NEXTX:F3=l:RETURN 

119 Z2=0:Z3=0:IFZ1>OANDZ1<4THENZ2=1 

120 IFZ 1 >4ANDZ 1 <8THENZ2==- 1 

121 IFZ1 2ANDZ1< 6 THENZ3=1 

122 IFZ 1 <20RZ 1 =7THENZ3=--1 

123 RETURN 

124 G=RIGHT*(G(X1,Y1> , LEN (G (XI , Y1) )-2) : G1=LEFT* <G ( X 1, Y1 ) ,2) 

125 RETURN 

126 IF LEN (G) *0THENA=0: RETIJRNELSEFORZ - 1 T OLEN (G) : I FOAL (MID* <G, Z, 1 ) ) ATHENNEX r Z : A= 
0:RETURNELSEG=LEFT*(G,Z-1)+RIGHT*(G,LEN(G)-Z):RETURN 

127 F0RX3-1TQ25:NEXTX3:RETURN 

128 PRINT3920,L"DESTROYED";;RETURN 

129 G0SUB210: X = X9: Y=Y9: G0SUB55: PRINT3X8, H2; : IFSl |=s 0THEN89ELSEFD=0: F9-0: Z 1 ==D: GOSUB 
119: PRINT3X8, ” "; : P1 = Z2*S1 / 10+PX : P2=Z3*S 1 / 10+PY: IFABS (P1--PX ) AB5 (P2-PY) THENP3 = 
PI -PXELSEP3=P2-F'Y 

130 F'4= (Pl-F X ) /P3: P5= (P2-PY) /P3: F0RX4=0T0P3STEPSGN (P3) : P7=PX + X4*P4: P 6 =PY + X4 *P5: I 
FINT(P7> -90RINT(P7)COORINT<P6>>90RINT(P6)<0THENX9*P7:Y9«P6:PX=P7:PY=P6:GOTO197 

131 IFY (P7, P 6 , OX >0THENX ss P7s Y=P 6 : GOTO 182 

132 NEXTX4: F'X=P1: F’Y=F'2: X9= INT (PI) : Y9- INT (P2) : X = X9: Y=Y9: IPX : 90RY 90RX- OORY 0THEN1 
97ELSEG0SUB55:FRINT3X8,H2; 

133 EN=EN- ABS (Z2*Sl/7) -ABS (Z3*Sl/7) : 0X7.=0X7.-2: IFENC0THEN259ELSEIF0X7.: 0THEN261 

134 PR INT3136, US I NGH; EN; : F'R INT3200, US I NGH; OX 7.; 

135 D1=D1 + (EL * S1/30):IFD1< OTHEND1~OELSEIFD1 •DPTHEN266 

136 G0T089 

137 IFS(3)>60THENF6“0:PRINT3920,L"NAVIGATION INOPERATIVE";:RETURNELSEIFF7< 2THEN 
F7= 1 

138 0NF7G0T0139,142 

139 PRINT3980,L"DIRECTION ?"; 

140 GOSUB116:IFF3=0ANDVAL(J> <8THENF7=2:F 8 =VAL(J) 

141 RETURN 

142 PRINT3980, L."ENGINE SPEED (0-9)?"; 

143 GOSUB116:IFF3=0THENF6=0:D=F8:S1=VAL(J)*2.5:F7=0:PRINT3520,USINGH;31; :PRINT34 
56,USINGH;D*45; 

144 RETURN 

145 F6=0:IFZ(0,0) :0THENPRINT3920,L"NO RECORDS DURING COMBAT,SIR.";:RETURNELSLGO 

SIJB45: G0SUB79 

146 PRINT3442," ";:RETURN 

147 IFS<1) : 60THENFRINT3920,L"TORPEDOES INOPERATIVE";:F6=0:RETURNELSEIFF5=1OTHENP 
RINT3980,L"SORRY CAPTAIN : NOT READY" 5 :F6=0:RETURNELSEIFD1>50THENPRINT3920,L"SDR 
RY CAPTAIN ,TOO DEEPF6=0:RETURN 

148 IFTF‘=OTHENPRINT3920, L"NO TORPEDOES LEFT SIR" ;: F6=0: RETURN 

149 PRINT3980,L"DIRECTION ?";:GOSUB116:IFF3“1THENRETURN 

150 IFVAL(J)>7THENRETURNELSEF6=0:F5=F5+1 

151 TF=TP-1:PRINT3264,US INGH;TP;:Z1~VAL(J):GOSUB119:FORF 6 -1 TO10: ITT (f r 

(F 6 ,0)=VAL(J):T(F 6 ,1)=X9+Z2:T(F 6 ,2)=Y9+Z3ELSENEXTF6:F6=0:RETURN 

152 IFT (F 6 , 1) >90RT(F6, 1X00RT(F6,2) >90RT (F 6 ,2) < OTHENT (F 6 ,0) =9: F6=0: RETURNELSEF 6 = 
0:RETURN 

153 PRINT3845,CHR*(202);:F7=0:PRINT3980,L"COMMAND :-";:G0SUB116 

154 I FF3= 1 THENF6=0: RETURNELSE IFVAL (J ) >7THENF3= 1 : F6=0: RETURNELSEF 6 =VAL (J ) : IFF t»-10 
RF6=3THENF'R INT3845, "NAVIGATION" ; ELSE I FF6=4THENPR INT3845, "RECORDS" ; ELSE IFF 6-6 T HEN 
F’R I NT3845, "TORPEDOES" ; ELSE I FF6=7THENPR INT3845, "MISSILES" ; 

155 RETURN 

156 IFS(4)>60THENPRINT3920,L"ELEVATORS STUCK" 5 :F6=0:RETURN 

157 IFF7=0THENF7=1 

158 ONF T G0T0159,164 

159 PRINT3980,L"ELEVATION + OR - 

160 ^08X3=1T050:J = INKEY*:IFJ-""THENNE X TX 7:RE TURNELSET 3 " 

161 NEXTX3:RETURN 

162 IFJ=";"THENJ="+" 

163 FB- (ASC(J) - 44) *-• 1: F7“2: RETURN 

164 PRINT3980,L;"NO OF DEGREES ?";:GOSUB116:1FF3- lTHENRETURN 

165 F"6=0: F7=0: EL=VAL (J ) *F 8 : PRINT3584, USINGH; EL; : RETURN 

166 PRINT3920, L"FAST STOP" ;: EN=EN* 13/15: S1=^0: FRINT352- , USINGH; 31; : ' r ’ 

T3136,USINGH;EN;:RETURN 

167 PRINT3920,"TORP";USINGH 6 ;S<1);:PRINT"M1SS "5 USINGH 6 ;S(2) 5 :PRIN:"MAVIG 1 ;U : .NO I 
6 ; S (3) ; : PR I NT "DEPTH" ; USINGH 6 ; S (4) 5 F6*0: RETURN 


MICROMART 


DISK COPYING SERVICE 

Moving data and program files from 
one machine to another is often made 
difficult because different 
manufacturers have adopted different 
disk format standards. 

We can aopy your files to and fran 
over 250 disk formats including 
CP/M # CP/M—86, MS-DOS, PC-DOS, ISIS, 
APPLE, SIRIUS, TORCH, APRICOT, HP150, 

DEC RT-11, and IBM REP\ 

Disks arc normally despatched on the 
day they are received. 

Our charge is £10.00 + disk + VAT. 
Special prices for quantities. 

For more information call us. 

GREY MATTER 

1 4 Pngg Meadow, Ashburton, Devon TQ13 7DF 

TEL (0364) 53499 


VERTICAL MARKET FRANCHISE 
OPPORTUNITIES IN THE FOLLOWING 
YELLOW PAGE TERRITORIES: 

SCOTLAND. 

IRELAND including EIRE. 

SOUTH WEST: Plymouth & Cornwall, Exeter, 
Taunton, Bristol, Gloucester, Bournemouth, 
Southampton & Portsmouth. 

SOUTH EAST: Reading, Guildford, Brighton, 
Tunbridge Wells, Canterbury, London SE, 
London South, London SW. 

LONDON & ANGLIA: Central London, London 
NW, London N, London E, Southend, 
Cambridge, Colchester & Norwich. 

WEST CENTRAL: Mersey, Wirral & Chester, 
Chester & North Wales, Shrewsbury, 
Birmingham NW & NE, Stoke, Manchester 
North & South. 

NORTH: Newcastle, Cumbria & N Lancs, 
Middlesbrough, York, Lincoln, Sheffield, 
Leeds, Bradford, Blackburn, Preston. 

POTENTIAL EARNINGS £100,000+ 

FOR CAPITAL INVESTMENT OF £10,000 

Contact: Mark Metcalf 
Tel: 01 -529 1300 


DISC DATA 
TRANSFER 

Compatibility with 
your clients. 

Consider the saving in time and human endeavour if 
you could access your clients data direct from his 
disc rather than re-key or plough through reams of 
word processor print out. 

We at Word Capture now give you that facility - 
Data transfer from Disc to Disc. We can read 
virtually all CP/M and IBM PC compatible formats. 



Send your disc, or for further information 
contact your Word Capture Point at 
Sumlock, 198 Deansgate. Manchester 3. 
Tel: 061-834 4233 

A division of Art Associates (M/cr) Ltd., 
Tanzaro House, Ardwick Green North, 
Manchester Tel: 061-273 8751. 
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PROGRAMS 


MICROMART 


M & J SOFTWARE 

DRAGON ADVANCED PROGRAMMERS PACKAGE £15 

A cassette-based implementation of FORTH which now includes an 
important addition enabling the language to be switched between 32 
and 64K versions. Complete with a macroassembler and powerful 
editor we believe this package to be the most comprehensive on the 
market Not only do you have the advantages of FORTH's speed but 
you can also access Basic's commands from within FORTH 
programs. Also included completely free is a copy of the fig-FORTH 
Installation Manual To make the package complete we also include a 
copy of the DRAGON COMPANION 

Also available on Premier Microsystems discs £18 

fig-FORTH ASSEMBLY SOURCE LISTINGS... £7 each 

Available for the following processors: 6502. Z80. 6809, 8080, 
1802, 9900, 6800, 68000, 8086 88. and PDP11 

MVP-FORTH ASSEMBLY LISTINGS.£7 each 

Available for 6502, 8086 88 and 8080 processors. 

fig-FORTH INSTALLATION MANUAL.£5 

A complete how to do it' guide to the implementation of FORTH from 
the above listings. This manual contains the FORTH source written in 
FORTH, an editor, an extensive glossary and lots more. 

ALL ABOUT FORTH by Haydon.£7.95 

An excellent reference book with cross reference to fig-FORTH, the 
FORTH-79 standard and Starting FORTH This book should be next to 
every FORTH programmer's computer. (270 + pages). 

6809 and 6502 MACROASSEMBLERS.£5 each 

Written in fig-FORTH, these listings require the minimum of alteration 
for any fig implementation 

SPECTRUM fig-FORTH (cassette).£12 

A fig implementation for the 48K machine The language, an editor, 
an assembler and documentation are all included. 

Cheques and PO 's to 

M & J Software 

34 Grays Close, Scholar Green 
Stoke-on-Trent ST7 3LU Tel: (0782) 517876 
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Programming the 

PET/CBM 

By Raeto West 


The Reference Encyclopedia for C ommodore 
PET and C BM Users 
Comprehensive teaching and reference book on 
programming C ommodore’s 2000, 30(H), 4000 and 8000 
microcomputers and peripherals. 

Many programs, charts and diagrams. 17 chapters, appendices, 
and index. i\ - 504 page large-format paperback. ISBN 0 9507650 
0 7. Price in I K and Europe £14.90 each (includes post and 
packing). Five or more £12.90 each. 48 hour order turnaround 
guaranteed. 

From dealers and booksellers or direct 

Trade Manager. Kdward Arnold (Publishers) Ltd, 
Woodlands Park Avenue, MAIDENHEAD, Berks 
SL3 3LX. 

Tel: (062882)3104 

"A masterpiece" — Creative Computing 
"Essential"— Educational Computing 
"Excellent" — Jim Strasma 
"Comprehensive & Accurate" — Jim Butterfield 


Send orders and make cheques pavahle to 

Trade Manager, Edward Arnold (Publishers) Ltd. 

Woodlands Park Avenue. MAIDENHEAD . Berks SL3 3 LX. 

Send copy ies Programming the PET CBM at £14.90 

I enclose cheque PO for £ 

NAME 

ADDRESS 
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163 IFS<2>>60THENPRINT9920,L"MISSILES INOPERATIVE";:F 6 :RETUI 

INT9920, L" MISSILES WILL NOT FIRE AT THIS DEPTH " .. F 6 • O ; RT 7 ! )RI 1 

169 IFMIX=OTHENPRINT3920, "NO MISSILES LEFT SIR" ; :: F 6 :: 0: RETURN 

170 IFF7-1THEN174 

171 PRINT9980,"MISSILE DIRECTION ?";sBOSUB116:IFF3 l THENRETURN 

172 IFVAL(J)«>BTHENRETURN 

173 FS-VAL (J) : F7= 1 :: RETURN 

174 PRINT3980,L"DISTANCE ?";;GOSUB116:ITF3=1THENRETURN 

175 F7—0 

176 MIX-MI 7. 1 : F'R I NT 9328, ' IS 1 NGH; M17.; : PR I NT9920, L "MISSIL E 1 AUNCI CD" S : 2 1 -Ft): ( '• •' HI. 

9 . x-X 9 +Z 2 *VAL(J>:Y«Y9+Z3*VAl (J):IFX 90RX 00RY.J-90RY OTHENF 6 = 0 : t " 

'=0THENF6=0:RETURN 

177 X7=Y (X, Y, 0) :Y (X, Y,0) =0: IFX7 5THENGQSUB55:F0RX2 0T020: PRINTED X 8 „ ***";: RIMf 

8 , " < #) :PRINT9X8, " " : : NEX T : F 6 :: 0: RETURN 

173 GOSUB124 

179 a=X 7-4: G0SUB126: IFA=0THENF6=0: PRINT9920, L" MISSILE MISSED"; : RETi 

180 FORX2-1 TOZ(0,0): IFA Z(X2,0)0RX Z(X2,1)0RY Z(X2.2)THENNI XTX2sF 

0,L"MISSILE JAMMED";:RETURN 

181 G(X1, Y1>=G1+G:G0SUB55:F0RX3=0TQ20:PRINT9XB,H5; :PRINT9X8, "### r L’ 

" ; : NEXTX3:S=S-1: PRINT9920, L"OBJECTIVE HIT" ; : X 8 =Z (0,0) : FOI > M • ■ 

NEXT:Z <0,0> =X 8 - 1:F6=0:RETURN 

182 X3=Y(X,Y, CO : ONX3GOTD183, 186,189:G0TD194 

1 83 GQSUB55: FORX3= 1T020: PRINT 9X8, "***";: FORZ=l 1 025: Nt <T:f »R INI i> • ),,F )RZ 

NEi X T : PR I NT.9X 8 , H2; :: MEX T 

184 PRINT9915, L"HMS CONQUEROR HAS BEACHED AMD BROKEN HER I ILJLI " 

185 G0T0254 

186 G0SUB55:FQRX3-1T020:PRINT9X8,H2;:PRINT9X8,HI;sNEXT 

187 Y(X,Y,0)=0:PRINT9XB,H2; 

188 X7-20: GDSUB250: PX-P7: PY -P 6 -: Y9=PY: X9- P X s F 6 = 2: GQTt l ’ 

189 31=0:X=X~Z2:Y-Y-Z3:PY~Y:PX"X: Y9=Y: X9-~ X s G0SUB55: PPINT9) 0 , H2; E El T-lt 3 r 1: 

SEPRINT9920,L"TOO DEEP TO DOCK ";:G0T0193 

190 PRINT9920, L.; 

191 IF5=0THEN262 

192 ES=S+(RND(3)-2>*RND(3): IFES OTHENES=RND(7 

193 PRINT9520, USINGH; S1; : PRINT 9091, USINGH; ES; :GOT01 3 

194 IFD1 5THENG0SUB55: FORX 7- 170100: PR INT9X3, H2; : PR HIT is !>. ; 

NT9X8, H5; : PRINT9920, L"COLLISION" ; : F0RX3=0T050'. : NEX 1 . GET i234 

195 IFX4-ABS<P3) OTHEN132 

196 FD=1:FC=Y(X,Y, 0)-4:GDT0133 

197 Z (0,0=0 

198 PRINT9910,L"ENTERING NEW QUADRANT "; 

199 IFX9 >9THENX1=X1+1 : X9=0:G0TD201 

200 IFX9COTHENX1=X1-1:X9=9 

201 IFY9 >9THENY1 = Y1 +1:Y9=0:GDT0203 

202 IFY9<OTHENY1=Y1-1:Y9=9 

203 IFY1 >90RY 1 <OOR'X 1 9DRX 1 < OTHEN207 

204 PY=Y9:PX=X9:G=G(X1,Y1):DP=ASC(MID*(G,2,1))-55 

205 F5=0:F0RX=0T050:NEXT:G0SUB56:PRINT9910,"ENTERING NEW QUADRANT "XI","VI; 

206 G0SUB18:G0SUB31:G0SUB79:PRINT9910,L;:G0T039 

207 F0RX=0TO9:PRINT9539,"RED ALERT";:FQRY=0T0120:NEXT:PRINT 3539," :.!i 

Y=0T0120:NEXT:NEXT 

208 PRINT9594,"SUPERIOR ENEMY FORCES 1 1 " ; 

209 FORX=OTO1500:NEXT:PR I NT9670,"UNDER ATTACK !"J:FORX- 1TQ1' « 

210 IFZ(0,0)=0THEN235 

211 Ktt=K hi+l: JKKfci L O.), O) II-ICIMI 8 = 1 

212 X7=Z(FB,0):0NX7G0T0213,220:G0T0228 

213 Z 8 =Z (FB, 1) : Z9=Z <FB, 2> : X ~Z 8 : Y=Z9: G0SIJB55: PRINT9X8, " " ; : , 

214 A 1 - X9- Z 8 : Z 8 -=Z 8 +SGN ( INI (Al/3) ) :A1 =Y9-Z9: Z9=Z9+S0N ( 1 NT CA1 / 7 • 

215 IFY(Z8,Z9. I 0>=OTHEN217ELSEIFY(Z8,Z9,0) :: 0AMDZ9 Z (FB, 2) T! ILL J < ’ T-„ 2) EL : 

Z 8 , Z9 ,(!)■■: OTHENZ 8 -2 (FB, .1 > 

2 It. IF Z 8 < .: 7. i F B, 1) 0 R Z 9 ■ 2 (F B, 2) T H li N 21 5 

217 X-~Z 8 : Y~ : Z9s GQSUB55: F'RINT9XB, 0 ( l ) ; : Z (F-'E, 1 ; -X : 7 : FB, 2 • - V : v ■ X „ y , <> ;{ (ft 

218 X=ABS(X9.Z 8 ):Y=ABS(Y9.Z9>:IFX=00RY=00RY-XTHEN246 

219 RETURN 

220 Z 8 =Z (FB, 1 ) : Z9= Z (FB, 2> : X -28: Y*Z9: G0SUB55: PRINT9X 8 , " " .: Y . .. V„ ■:> > - ■ 

221 ZB-■ZB-SGN(X9-Z8> : IF Z B 9 THEN Z 3=9EL. SEIF Z 8 : T HENZO - 0 

222 Z9=Z9--3GN(Y9 -Z9) : IFZ9. 9THENZ9 --9EL3EIFZ9 :0THENZ9 O 

223 IFY ( Z 8 , Z9, 0) —0THEN225ELSEIFY ( Z 8 , Z9, 0) < 0AND7 (FB, 2')< 29THEM: '^7 B.,2 ELSE 

Z 8 ,Z9,0) 0THENZ8=Z(FB,1) 

224 IFZ 8 Z(FB,1)0RZ9 Z(FB,2)THEN223 

< Z 8 :\ =Z ?: G0SUB55: PRINT «>X 8 , 0 (2) ; : Z (FB, 1 

226 IFRND (10) 8THENPPINT9920, L "UNDER HELICOPTER ATT AC) " ; : 7 = 12 . (NT i C 3 " . 1 ,02 

SUB250 

227 RETURN 

228 Z 8 Z(FB, 1 ) :Z9=Z(FB,2) : X = Z 8 : Y=Z9: G0SUB55: PRINT9X3, " .. .■■ 

229 A1=X9-Z8:Z 8 =Z 8 +SGN(INT(A1 5) :A1=Y9 Z9:Z9=Z?+SGN(INT A 

230 IFY (28, Z9,0) = 0THEN232ELSEIFY ( Z 8 , Z9, 0 ) 0ANDZ9 Z 'FB. 3 > FI |ENZ9=Z (FB. 2) ELSEII • . 

2 3.Z9,0)■ OTHENZ 8 =Z(FB,1) 

2 3 l IFZ3 • > Z (F B, .1) OR Z9 < : Z (F B, 2) T HE M2 3 0 

232 x zi>: '. - 2 ”.: CiOGHDr.5: PRTN'I 9X8, 0(2 (FB, O ) ; : Z (FB, 1) <t Z(FB,2> . (X , Y, 0> =2 (FB, C • 

237 IF (ABS ( X9--X ) >30RABS (Y9--Y) 3) ORRND (10) 3THENRETURN 

234 PR INT9920, L " UNDER DEPTH CHARGE ATTACK X7= 6 M D1 / J. h. 3 . # r z< y ; f , ..., .■■ti..5:Gi' l 

B250:RETURN 

1 3.5 IFRND (10) 60RF* 1 THENRETURN 

236 FORX 2 XI —1T0X1 + 1: F0RY2=Y 1 — 1'iOYl + l: IF 7 3 >90F : :X2 ; 0R v 2 r, 0 f , . . L H ■: :• ! 1 

HEN238 

337 IFRIGHT* (G(X2, Y2) , 1 ) =- " 1 " FHEN239 

7 78 NEXT:NEXT:F=1:RETURN 

339 X = 4+(X2-Xl) #4: Y 4+ (Y2-Y1 ) *4: X = X - (X= 8 ) : Y - Y - ( Y =- 8 ' : I! v . «»ThEr L.- 3 .U.; L 

, Y?) L.EFT$(G X Y7 ) , LI M (G(X2, Y2) 1) :G(X1, Y1 =G(X1, Y1 *t 

34v• A t - (56+(X2-X1)*4> + <4+(Y2-Y1) '*64:PRINT9A1,H5;H7; 

2, Y2) : G1=RIGHT$ 113, LEN (G) : IFLEFTf (G, 1) $ 

I NT 9 A1 +1, " LA " ; ELSE F'R I NT 9 A1 +1 „ " DK " ; 

342 IFG1 -""THEN245ELSEF0RX3=1TDLEMiG1) 

243 X4=RND<8> +11 1 + (X2.XI > * 8 : Y4=RND\7) +11+ (Y2-Y1 ) * 3s IFPOINT ' 1 „ . I ■ T: '. 

IN T ( X 4/2) +1 NT ( Y 4 / 3) * 64 > ■' 128THEN24 3EL. SERESET ( X 4, Y 4 • 

244 NEXIX3 

245 Y (X, Y,0) =5: Z (0,0 ) - 1 : Z (1,0) 1 : Z ( 1 , 1 ) = X : Z ( 1,2) = Y : F ' 7 ■■ AGs GOSUE '55 ,; r I' . 3 ,. m : 

F= 1 :RETURN 

346 X =SGN(X9-ZED:Y=SGN(Y9-Z9>:IFF5=1OORRND(10)< 6 THENRETURN 

247 X7=0 

248 IFX--OANDY-- 1 THEN249ELSE1 FX = 1 ANDY=-1 THENX7= 1 ELSE IF < - 1 AND 'THEN ’ . (LIT , 

NDY= 1THENX7=3ELSEIFX*OANDY= 1THENX7-4ELSEIFX=-1 ANDY" 1 THENX7 = 5TI. SE IF i , ri 

X7»6ELSEIFX=-1ANDY=--1THENX7=7 

249 X=Z 8 +X:Y=Z9+Y:G0SUB55:PRINT9X8," + ";:F5=F5+1:FORI =1T01 :II I 9THE)T 

■ :T(C,1)=X:T(C,2)=Y:PRINT9920,L"UNDER TORPEDO ATTACK"C-0:RETURNELSENE ' 

0:RETURN 

250 X7=X7*(DI+ 6 ). 15:F0RX = lT0X7/4:Y=RND(4):S <Y)=INT( <loo 3 

251 NEXTX: IFRND (2) =1THENEN=EN X7* (RND (10)+3) El EDX7. 7.-X7* RN . U 

252 I FEN 0THEN259ELSEI F0X7.< 0THEN261 

253 PRINT9136, USINGH; EN; : PRINT9200, USINGH; 0X7.; : RETURN 

254 IFAZ=5THEN258ELSEF0RX=145T0721STEP64: PRINT9X , STRING*(30, 46 : :MI 
"ALTHOUGH HMS CONQUERORPR INT9466, "HAS BEEN DESTROYED"; :PR I NT 9530, " ,OUR FT ... 

L LAUNCH HAS" ;: PRINT9594, "MANAGED TO TAKE YOU TO NAVAL" « : PRINT93, "HEADQUAT; 

WHERE HMS"; 

255 FRINT9722,"CONQUEROR MK"MK" AWAITS"; 

256 MK =MK +" I" : F9=? 1: D=0: S1=0: EL=0: Dl=5: X9=6: Y9=5: PX= X 9: PY = Y9: X 1 =0: < 1 ■ : AZ-K . 

1) =0: S <2>=0:S (3>=0:S (4) =0: D1=0: EN=4000: 0X7.=250: TP-32: MI7.= 10s J = INI EY* : F6=-0: F 7- . r 
5=0:F6=0 

Jti / h UKX = 1 1 U65UO : Nt X 1 : GU 1 U 1 5 

258 F'R INT9920, L ” Y OU DIDN'T MAKE IT THAT T . r ME": : FORX= 1 T065' ’ ■ NEXT : ( UN 
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PROGRAMS 




259 PRINT3920,L"NO ENERGY LEFT SIR"; 

260 FOR X=0T014: *0R Y=0T031: PR I NTS) X * 64+Y, " + : PRINT3X*64+63-Y, " + "; s NEXTY: NEXTX: PRI 

NT.3960, L; : G0T0254 

261 PRINT3920,L"YOU ALL SUFFOCATE:BETTER LUCK NEXT TIME";:FORX-1T06500:NEXT:RUN 

262 PRINT3920,L"COMMUNIQUE :CONGRATULATIONS CAPTAIN"PRINT3990,L"OUR COUNTRY IS 
SAFE AGAIN 11 "; 

263 FORX= 1T02500: NEXT: IFAZ=OTHENJ= " YOU HAVE BEEN MADE ADM IRAL.. "ELSE IFAZ- i THENJ= : " D 
UE TO LOSSES YOU HAVE ONLY BEEN MADE FLEET COMMANDER"ELSEJ="DUE TO HEAVY LOSSES 
SUSTAINED YOU HAVE REMAINED CAPTAIN" 

264 PRINT:F0RX-1T020:PRINTSTRING*(64,166);:NEXT:PRINTSTRING*(63,191);:POI E16383, 
191: PR I NT 3512, J ; L: PR INT3448, L; : PR INT3576, L; : FORX = 1T04500: NE X T: PR INT3512,1." YOUR N 
EW CAMPAIGN STARTS NOW "; 

265 F0RX=1T02500:NEXT:RUN 

266 PRINT3920,L"HMS CONQUEROR HAS CRASHED ON THE BOTTOM"PRINT3990,"THERE WERE 
NO SURVIVORS";:FORX=1T06500:NEXT:RUN 

267 PRINT3920,L"THE SHIP IS BREAKING UP SIR";:PRINT39S0,L" SHE CAN’T TAKE AN 

Y MORE";:FORX=1T03000:NEXT:CLS:F0RX=1T03000:NEXT 

268 IFRND(3)=2THEN25SELSE254 





Spectrum Payday 

by G J Edmonds 


'Payday' is a novel computer board 
game for two to six players, the object 
being to accumulate the most money 
by the end of the year. 

The year is divided into 12 months, 
and each month is represented by one 
circuit of the board which is further 
divided into 31 squares, or days. 

Scattered throughout the board are 
'Buy' squares, on which you may buy 
articles with the hope that you'll land on 
a 'Sell' square by the end of the month, 
thereby selling your purchase and 
making lots of money. Any buy must be 
sold before the end of the month or it 
will be lost. Finally there are the 
dreaded 'Post' squares, on which you 
usually receive expensive bills 
although good news occasionally 
comes this way. 

During your turn you also have the 
opportunity to deposit money in a 


savings account, or more likely borrow 
money from an unusually generous 
bank manager. 

The last square on the board is the 
'Payday' square, on which you receive 
your month's wages and interest on 
your savings. Unfortunately you also 
pay interest on any loans and lose any 
buys that you haven't managed to sell. 

If time is short you can play a 
shortened game lasting only three or 
six months (game time). 

I wish you luck with this one. My 
dismal efforts were all too realistic: I 
staggered from one payday to the next 
without a penny to my name. 

As you will see from the listing, this 
program uses user-defined graphics. 
To help you, a list of graphics used is 
supplied, plus the letter you should 
type in (in graphics mode) to get them. 


USER DEFINED GRAPHICS 
A 

B a 

C 5T 
D St 
E Hll 

G ' E 
H i TP 
1 IfSl 
J 

K Pf] 

L |.L 
M f* 

N RV 
0 

P V 

Q © 

R R 
S S 
T T 
U U 

1 REM PAYDAY !!!! 

10 CLEAR 
15 CLS 

20 GO SUB 9500 
30 GO TO 9750 
35 LET w=0 

40 PRINT AT 1.23;"No. of";AT 2 
,24; "pi avers?" ; A !' 3, 25; " (2-6) " : 
INPUT pt 

41 LET k-LEN p* 

42 LET e=CODE pt 

43 IF k=1 THEN GO TO 45 

44 GO TO 46 

45 IF e>=50 AND e<=54 THEN GO 
TO 50 

46 PRINT AT 11,25; INK 4; PAPE 
R 6; FLASH 1;"ERROR": BEEP'.75,- 

47 FOR i = l TO 150: NEXT , 

48 GO SUB 8940 

49 GO TO 40 

50 LET p=VAL p$ 

60 FOR n-1 TO 10: BEEP .2,n: N 
EXT n 

• PRINT AT 12,24;"LENGTH?";AT 


14 


■t, iti Quickie" 5 AT 15,24;" Med iu 
= A1 16,24; " Lonq " 

- then let w — 3 


THEN LET w=6 
THEN LET w=l 


j h i L a , ; L.onq 

SO IF INKEY$="q 
GO TO 120 
90 IF INKEY*="m 
GO TO 120 
100 IF INKEY$="1 
GO TO 120 
110 GO TO 80 

120 BEEP 1,0: GO SUB 8500: GO S 
IJB 8900 

130 FOR n=1 TO p 

132 GO SUB 8900 

133 GO TO 800 

135 PRINT AT J.9,16;m 
_ 136 IF rn=0 THEN PRINT AT 19,17 

’140 IF z(n) = 1 THEN LET z(n>=0: 
GO TO 600 

150 IF u(n > =1 THEN GO TO 600 
160 PRINT AT 0,24;"PLAYER ";n 
1 70 PR INI A T x ( n ) , y (n ) : I NK n ; " 


180 PRINT AT 1,23; INK 2;"Cash 

■|4S T P§I§?'a{^. |j '3f "I oar. 

AT 4,25; INK 4^"#" ; 1 <n$ 

2ou PRINT AT 5.23; INK 5;"Savin 
qs =";AF 6,25; INK 5;"#";s(n) 

21? IF a\n)=u THEN GO TO 250 
BUY" PRINT AT 7 ’ 23 * INK 3;"YOUR 
230 PRINT AT 8,2.7; INK 1$ "COST" 
5 AT 8,28; INK 1£ "SELL" 

-4u PR1NT A I 9,23;b <n);AT 9,28; 
v (n) 

250 REM throw and move 

4, " r °" ;AT ,4 ’ 25; tNK 

270 RANDOMIZE 
280 LET d-IN1 (RND*6)+1 

() 2VO IF INKEYt "" THEN GO TO 3 

‘300 GO TO 280 

301 FOR f=l TO 20: BEEP .Ol.f: 
NEXT f: GO SUB 8940 ’ ‘ 

>02 IF d=6 AND m>0 THEN GO TO 
604 

303 GO TO 313 

3°4PR int AT 11.24;"You’ ve";AT 
, UfOG-tftF" » AT 13,24; "premiu 
m_;AT 1 4 ,25; "bonds " 

605 FOR j=I TO (m/5) 

0 O 6 LET c(n)=c(n)+5 

i ( ?7 FR i NT AT 2,26; INK 2;c(n) 

308 BEEP .05,30 

309 NEXT i 

310 LET m=0: PRINT AT 19,16;m;" 

311 FOR f=1 TO 125: NEXT f 

312 GO SUB 8940 

313 PRINT AT 11 26; INK l!"You" 
,AT-12,2u f| INK i; "threw"; AT 13,2 
6; INK 1 ; ''a " ; d 

314 FOR f=l TO 225: NEXT i 

315 GO SUB 8940 
320 FOR f=l TO d 

330 PRINT AT x(n), y (n>;" 

64 o LbT yin) =y (n j +.6 
350 IF y(n) >19 I HEN LET y(n)=1 
: LE f x <n)=x(n)+4 
360 IF x (r.) = 18 AND y<n)=10 THEN 
GO TO 5500 

370 PR 1 NT AT x(n),y(n); INK n;" 

BEEF 2,y < n) 

390 NEXT f 

400 FOR f=l TO p 

410 PRINT AT x(? >,y < f); INK f;" 
■*420 NEXT f 

430 IF x <n) >=6 AND y(n)=l THEN 
GO TO 1500 

440 IF x <r«) =2 AND y(n)=4 OR x (n 
> =2 AND y < n ) = 10 OR x (r.) =2 AND y ( 
n)=16 OR x(n)=6 AND y(n)=13 OR'x 
(n)=10 AND y(n)= 7 OR x(n)=10 AND 
V(n)=16 OR x(n)=14 AND v < n)=4 0 
R x (n) = 14 AND y(n)=10 THEN GO T 
O 7000 

450 IF x(n)-2 AND y(n)=13 OR x( 


MICROMART 


PROLOG INTERPRETERS 


PROLOG is the first ultra-high level 
language and is changing the way we 
think about programming, hence its 
adoption by the Japanese as the 
'assembly' language for their Fifth 
Generation Project. We can advise 
which PROLOG interpreter is most 
suitable for your needs. 


IF/Prolog 
IF/Prolog 
micro-PROLOG 
micro-PROLOG 
micro-PROLOG 
PROLOG-1 
PROLOG-1 
PROLOG-1 


CP/M-86 £600 + VAT 
MS-DOS £600 + VAT 
CP/M-80 £125 + VAT 
CP/M-86 £175 + VAT 
MS-DOS £175 + VAT 
CP/M-80 £250 + VAT 
CP/M-86 £330 + VAT 
MS-DOS £330 + VAT 


For more information call us. 


GREY MATTER 

1 4 Prigg Meadow, Ashburton, Devon TQ13 7DF. j 

I_ TEL (0364) 53499 


at last! 

A spreadsheet that actually helps you to 
get it right first time. 

★ mistakes noted while you make an entry 

★ just backspace to correct 

★ enter each rule anywhere on the sheet 

★ your worksheet will always calculate 

★ you can't remove key areas by mistake 

★ dynamic prompting 

plus 

★ you use standard algebra 

★ works to high precision (15 figures) 

★ file any part, read into any clear area 

★ full set of features and functions 

★ defined functions, subroutines, looping 

★ database, sorting, searching, mail labels 

for 

★ business planning 

★ scientific analysis 

★ engineering calculation 

The Cracker 

£100+pp+VAT, for CP/M-Z80 and CP/M-86 

Write for details: 

Software Technology Limited 

PO Box 724, BIRMINGHAM, B153HO. tel: 021-454 3330 

(dealers this one is easy to demonstrate) 


WESTERN 

AUTOMATION 

8 Charles Road, Christchurch 
Dorset BH23 3DN, England 
Tel: (0202) 483444 (9am-9.30pm) 

LAB POWER SUPPLIES ex-mainframe com¬ 
puters. Outputs, 5V 33A, + - 15V 4A, - 12V 
4A, 21V 4A. Fully regulated and protected 
£34.00 carr £9 

DRI 30 DISK DRIVES 2.5 MB 

£130.00 carr £10 

KEYBOARDS 49 keys, beautifully cased 

£9.00 carr £1.70 
TREND PAPER-TAPE READERS (240V) 

5/6/7 chan. £140.00 carr £10 

MAINS FILTERS 240V/12A £4.50 carr £1.70 
POWER SUPPLIES Switch-mode 4-6V 60A 
£80.00 carr £10 
POWER SUPPLIES Switch-mode 2.5/4.5V 

10A. £25.00 carr £1.70 

FLAT RIBBON CABLE Grey 50 way 

£2.50 p/mtr p&p 50p 
VIEWING BY APPOINTMENT ONLY 
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MICROMART 


BU¥1H CASSETTES 

Rely on the professionals for guaranteed top quality computer/audio 
cassettes at great value budget prices. Packed in boxes of 10, 
complete with labels, inlay cards and library case. 

Prices include VA T, post & packing 


LENGTH 

5 mins (c.5) 
10 mins (c.10) 
12 mins (c. 12) 
15 mins (c. 15) 
30 mins (c.30) 
60 mins (c.60) 
90 mins (c.90) 


BOX PRICE (10) QTY 

£4.35 

£4.40 

£4.45 

£4.50' 

£4.70 

£5.30 

£7.00 


VALUE 


£ 


Cheque Postal Order enclosed for 

TRADE ENQUIRIES WELCOME. GET BEST TERMS, SERVICE & PRODUCT. BUY 

DIRECT FROM MANUFACTURERS OF PROFESSIONAL BRAND CASSETTES. 

NAME. 

ADDRESS. 


propcj jionfH mnonETici ltd 

Cassette House, 329 Hunslet Road, Leeds LS1 03YY 
FREEPOST Tel: (0532) 706066 


EEPOST Tel: (0532) 706066 A / 

AaM/V 


: GO FORTH & *; 

THE LANGUAGE OF 
TOTAL CONTROL 

Laboratory Microsystems FORTHs — the 

professional FORTHs complete with editors, 
assemblers, turn-key compiler, many system 
utilities, multi-tasking, and extensive documenta¬ 
tion. The FORTHs are available for 8080, Z80, 
8086 88 and 68000 processors using CPM-80, 
CPM-86, MSDOS/PCDOS or CPM-68K. 

CPM-80. £60 CPM-86. £105 

MSDOS/PCDOS CPM-68K. £190 

£105 

NEW — FORTH + packages have 32-bit stacks 
and can access the processor's full address 
space for both program and data. 

CPM-86/ 

MSDOS/PCDOS CPM-68K. £290 

£190 

Nautilus Systems Cross-compilers — transport 
FORTH to different processors, generate 

ROMmable code, these compilers will run on any 
of the FORTHs above. The complete develop¬ 
ment system — a real time saver. Choose 
targets from — 6502, 8080, 8086 88, Z80, 6800, 
6301 6801, 6809, 68000, 1802, Z8, 8070, 9995/ 
99000, Z8000, LSI-11. First compiler from £290, 
additional targets from £95. 

NEWBRAIN FORTH in PROM — includes 
screen editor, full integration to NEWBRAIN i/o 
handlers, complete Z80 macro-assembler, float¬ 
ing point, graphics, decompiler, utilities, and 
manual — £55 + VAT. 

DIY FORTH kits Installation manual — How to 

do it, model, definitions, editor.£7 

Source code listing for one processor — choose 
from 6502, 6800, 6809, 8080, Z80, 8086 8088, 
9900, 1802, 68000, Z8000, VAX, Apple ][, 
LSI-11, Eclipse.£7 

Comprehensive range of FORTH books 
includes — 

Starting FORTH by Brodie — the classic £16.25 

Systems Guide to fig-FORTH by Ting. £22.00 

FORTH Programming by Scanlon.£13.50 

Threaded Interpretive Languages by Loeliger 

■ m a £20.75 



\ 


w 

FPe 

Microprocessor Engineering Ltd 

21 Hanley Road Shirley 

Southampton SOI 5AP 

Tel: 0703 780084 

V 
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PROGRAMS 







v 
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• 

• 
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n ) =6 AND y(n)=16 UK ;: ■; ri > — 10 HNU 17Ro 1 ET cv n > ~r i n > +5 

x < n > if 4 OR ;< (n > ■- 1. 4 AND V < n > - 1 IH 1 '^.i PRINT A 1 2*26; INF 2; c (n) 

EN GO TO 4100 1795 DEEP . n5.36 

460 IF :(n)=6 AND y <n) =7 OR ;:\n | boo NEXT i 

>=10 AND y <n) = 10 OR (n)-10 AMD 1805 FOR f = 1 TO 100: NEXT f 

,6 (n ,r ' tS AND V tn ) ~7 TH 1816 GO TO 610 

EN GO TO 2800 1900 REM reward 

4 70 IF y, (n) ~2 AND y(n)=7 THEN 19in GO SUB 8940 

GO TO 1700 1920 INK 5 

480 IF ;:(n)~2 AND y(n)=l? THEN 1930 PRINT AT 11,24; "REWARD" ; AT 

GO 1 Q r 2000 1 2.26; FOR" ; AT 1 6.24; "FINDING" j A 

490 IF :(n)=6 AND y(n)=4 THEN 3 l4,24:"A RING";6 t 15,25; INF 4 

GO TO 1900 ;"#1 6 o" 

500 IF >;<n)=6 AND y < n > = 10 THEN 1940 GO TO 1760 

GO TO 6400 2000 REN company -for the weekend 

510 IF >: (n) =6 AND y (n)=19 THEN 2010 GO SUB 8940 

GO TO 2700 2020 PRINT AT 11,24;"COMPANY";AT 

520 IF ;:<n)=lU AND y(n) = l : . THEN 12,24;” FOR THE ” i AT 13, 24 ; ” WEEKE 

GO TO 2500 ND"5 AT 14,24; INF 2; "pay #50” 

530 IF (n) = 14 AND y<n)~7 THEN i f- i . 

GO TO 1 100 ip r ,, , t 1 1 if j | i,i) mi ■ ■ .. 

5 40 1F :: (n ) = 14 AND y (n) = 1 6 THEN > 4 ,, r|j j (7 . ,7 ■. 

GO TO 3200 3()«.,, , i|. ,, ;, ,) f S , h ) , | |-|i | | 1 , 

550 1 F (n ) -14 AND y (n > = 19 THEN fi' j p ' j f, , 

GO ro 3500 2060 GO 10 2350 

ftfc tJ T l F . :: '> “ 13 AND V < n ) =4 THE N 2070 FOR i - 1 10 •. 1 /' . • 

§0 70 10°0 2080 LET c: < n) -c 1 n > - 3 

600 NEXT n . 2090 PR INI AT 2,26; INI 2;r <n> ; " 

6 O .1 bU ID 160 " 

60 7 REM deposit savings? 7100 BEEP . nS :r , 

610 GO SUB 8940 01 jo NEXT 1 

i'l'T' ifc. T F,4- n ?4 =! ?« T t|| N t 9P \ 0 „k 00 21.13 FOR f*l TO 125: MEXI I 

6 tr7,7 R :H' T 2115 IF um) = J 1 HEN GO TO 3o00 

ou ; A T 1. 2, 2 4 ; 1 NF: 4; " w 3 sh t. n ; A1 ' 1 20 GO '1 0 6 1 > > 

13,24; INF 4; "deposi t: " ; AT 14,25 7 if ,6 FOR j ~ j j ti 5 

; 1 NF: 4 ; "any";AT 15,24; INK 4 i ”s 21 60 1 FT i <n> =1 1 n) 3 1 on 

*vinqs";AT 16,25; ( .INK 4; "tv/n>" 2 170 LET c:<n>=c(n> MOO 

9'r’O IF INKfc.Yi="n" THEN GO 10 3 21.30 PRINT Al 4,26; INF 4; 3 (n) 

900 TML .._ V ,. „ „ __ n . ri , 2190 PRINT AT 2,26; INF 2;c:<n> 

640 IF INF.EY$= y' T HEN GO TO 0 ’ "'On FlEFF' Of, 30 

90 ^ 22i6 NEXT j 

tjj'j bU IU 0 O O'. >20 P,n TO •'•>030 

660 GO SUB 8940 2350 FOR 7=110 < «(n)/51 

IF Z5; NRIJT-5 ATT 1 J ?60 1 FI l -n > = 4 ■ , ■ Y 5 

^MOLINT , A r 16,24* "MUL1 UF 2 ’.65 LEI c ■ ,. • ^ G, 

671 LfeT'-'abEo’^ : 1NPUt ** 2370 PRINT AT 6,26; INK 5;sin) 5 " 

iv 1 for IIe'-K 9, 26; INI 2 * c< "' 

m FIT ♦» :4>o nIIi *, ‘ 

6 n LET r—CODE F:i cn» . ~ 1 rn |n 

T^ 7 h-Ih + i >=48 AND r = 57 THEN L.E 2410 LET <r (n) ==c (n > -5 

677 NEXT f 2420 PRINT AT 2,26; INK 2;c <n>;" 

ill GO TO 6S4 THEN 60 r ° 6S ' ; ' -T? : : Slf? 

FLASH lT'ERftSRK'RFEP?^ 2500 REM™en? " 

^681 FOR j = l TO 150: NEXT , ® 94 ° 

632 GO SUB ^\ i-.p riji • j i i « "i-.t t|i •• •• u h 

683 GO TO 670 • 11 PF VMF^FjV'• • l r" 1 

684 LET q='v’AL. q* V li n 1 ’ 

685 IF q-c(n) THEN GO TO 680 "LT7 7PL V_ 

686 LET an = ( q/5> F,??; ' hri 1 n " ' . , 

687 LET an=INT an : ' ' 

688 IF (an *5) > q THEN GO TO 68 uasiJB §*40 

69b> FOR j = l 10 (q/5) : v‘’ ,f, . r, » 1 11 , ,n 1 1 n > 1 

700 LET s (n ) = s (n ) +5 ' , -i r ' J 1 |, l , * - 1 ’ , W[ ,' PS A A 1 

720 PRINT < AT = 2. < 2i,F 5 INK . . , ^ 1 ????? ! / ! *9 

7io T BEfep 6 !osno 5;5<n ’ ?>;■; x» 

? v, f?, 8 7, 4 ,° 6? |.;!V*ni 

ROO frr n-O 2005 GO SUB 8?40 

810 FOR pi 10 p 31 J? FtlR > = ‘ “"= ^EP .01,,: 

1?0 IF ulj>=l tReN LET g=g + l 2820 j F a (r,) =0 THEN PRIN1AI II 

||§ ^ G ° 10 4900 rF6R N j=l II To"ioo: 1 n£ 2 t5™.2 E tu" 

1OOO REM miss a turn oq ii nr 

1010 GO SUB 8940 -.q ? , , fr ,..f • T , 1 , 4 . .. v , „ ,, > , F „ . A , 

1020 FOR. ,=0 TO 20 STEP -1, BEE fl "SOLD'' AT* 1 7 . '5 '"VDUR"! a! 

F . j : NE.X F j 14 a - ' r• 1 1 , . 

1030 F’RINI AT 11.25; INK If "BANK m , v , ,, > . -, 

" ; AT 1 2,24 ; I NK 1 ; "HOL I DAY " ; AT 1 LET I) - i r, i 5 

U 2 ^4^J r>miSS a " ;AT 159555 1 2870 PR I NT A1 2%l J lW 2;c(n) 

1050 FOR i =-20 TO 0: BEEP .075, j nSXr ft V?r, >-n 

: NEXT i ‘ " •'• 91 , j Mi r, 

\m 125: NEXT ’ m ll ™ n ?, 

11 10 Go M sul m 89So al 1 owance Sp,;; ^, 5 ’ >0 = " " 

1120_BEEP 3 i0i BEEP .3,1: BEEP If? i 

1 1 60 ' PR I N T AT ’ 1 1 24 ; I NK 2; ” FAMI go R t n" } i ,\° 1 : Nb X 1 1 

LV :| AT 12 24; INK 2;"BENEFIT” 3000 REM pay oft loan 

I'-'ith HV t On , ' # J P«r 9 AT 3005 GO SUB 8940 

uAo^-OR 'f-l TO 150: NEXT f jp 1 JnJ-o THFN rn rn ton 

1 1 c ;n r;n qi ic, oo/ia 6<.*ln JT c. m;-U 1 HtN bU IU 6b>n 

1180 PRINT '01 ' 11,25; INK 4; "PRES ^ J f? I 11,24; "Pay off "?A'l 

S"; AT 12,24; INI 4 ; "ANY KEY”; AT 303tS^f^ r n7 -3 (n ) , nfn Rn rn - 

13.24; INF 4; "FOR NO.”; AT 14,245 T - ,7 l(n) 1 HtN b0 rU -• 

INI 4 ;"OF KIDS" 47 4n for ,=i th . r(n ,, 

1170 RANDOMI ZE 5 2 (ft t 1 , A , - 1 , -. 1 pt • , , - 

1180 LE I i h~ INT (RND*6)+1 7nV-5 LET 11 “' LET c r '* c 

1190 IF I NF: E y $ '■ 11 THEN GO 10 1 3060 PR IN1 AT 4,2b; INI 4; L (n ) ; ” 

1200 GO TO 11.80 3ofo T DE^P 6; 05 N 30 2?C (n> 5 ” 

1210 FOR f-1 TO 20: BEEP .05, f: 3080 NEXT - 

1 rn c-im oo/i, 3090 GO TO 3150 

bOSUBBI? f 3100 FOR i = l TO (1. (n> ,/5> 

/•> ‘"; Vh 1 AI * r’T: ;SL"« At 1 5. i.ti c ini =c 

IN^i "benefit”' 51|! ** 5;A1 16,245 3120"VRINT Al 4,26; INK 4;J(n);" 

1 235 1 F 3 . h* 1 THEN PR I NT A T 1 3,2 - , L A 1 r dtp 6 ; r) l N ^ r) 2 5c tn> 9 " " 

? 5 > 'in "l FT i h-i Fi 31 40 NEXI ' '' 

1 ">5 ftp 4-7 Tn ih 3145 FOR f-1 TO 50: NEXT f 

l : LET /-■ ( ri) ~r (n ) f 1 3150 GO SUB 8940 

1 ">70 PR 1 N T AT 6 ' P>i ! 1 T m, . _ /_.v 3 160 GO TO 600 

1280 BEEF . 05,36 rn^'sPif^rrilao bonds 

1 -.'Of -j ml:.- y t • ,^.10 blJ SUB 8 ? 40 

1295 FOR fTi TO 125: NEXT * ^ jL"," THEN GO TO 610 

1500 REM r s W |l*:’ Sunday AT 11 26j "All ; AT 12, 

J 5 1 0 GO SUB 8940 i § 1 oY?T, J, A X T 1 . ?, a Y # O u ? 

1520 PRINT AT 11,25; INF l; ”S”;A -It 1 1 .. 1 ' J 9 24 5 premium* 

T 11 , 26 ; ink 2 ; "W”; Ar i 1,27; inf bond£ 

•; "E”; A r i l, 28; iNF 4; "£”; At i l +HVd a'ar 7-1 m r, 

6 ” T 3 'i IK ’ 7^; I^JK r O; 2 fl 24 h T 1 't n ‘>V 3250 IF W.SheV GO TO 3270 

INK 1 ; ”N"7A 1 12.27; j NF: 2; "6”; A v^ 1 7 ( V f ;./,e'7 rHEN G0 ro 3253 

"" t2 ’ 2 ^’ INt 3253 ?F [c (fT+s <f >-50> <50 THEN 

1530 FOR i-O TO 60 STEP 4: BEEP m rn -r^ t ,-i 

Of , • NEXT i 6^.n4 bU IU 9260 

1540 FOR V1 10 125: NEXT f rh T T n (( f } ” 50 

1560 GO TO 610 pOTO 62 70 

1 ?.»o REM i nher 3 Fence '4*%'da rr t . f M / ter a 

17 10 GO SUB 8940 LET c (f)^-c ( f ) +500 

l 7-:>0 INF ' 6259 GO IU 6255 

J730 PRtNT AT t1.25; ”DEATH";A1 1 L|J c If>=9 < f > +s < f > 

2,25; "OF AN" ; AT 13,25; " UNCLE " s f =0 , x< f .. ( . 

1>40 INK 3 LET c(f;=c(t)-50 

1 750 PRINT AT 15.26; "You"; AT 16, 

24; " i nher it."; AT l/,25;"#l0O" NEXT . t , / 

1 760 INF n PU6 I™ 1 . U < <p*SO> / lO) 

1 7 7 n RIP i = 1 rn n 6^.90 L..E 1 m=m+1 O 

Uf ' 1 1 10 3300 PRINT AT 19, 16;m 
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• 

• 

• 
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coly BEEP .05,30 5130 PRINT AT 6,24;"= #"?c<2> 

^•40 NEXT’ j „ 5140 IF p = 2 THEN GO TO 5300 

7C>22 F UR F = 1 TU 125: NEXT f 5150 PRINT AT 8,23; INK 3; "PI aye 

£*24 LET i=50 r 3 " 

•—** >4 GlU TO ,c0-.>0 *—| I 1 , | L.1L.; 1)11 1 U . 1 * It .... ±t • • I -. ) 

3510 GU M SUB r 8940 Y 5170 JF P-3 THEN^_GO 10 5300 

3515 IF q, 0 THEN GO TO 610 5180 ,,p RlNf AT 11,23? INK 45 "PI ay 

pDTMT AT « 1 ne • „ TT r n 11 , \ -i . 5190 PRINT AT 12,24? " = #"?C(4) 

. ..bn up^AtM . U TPmaRV 1 " 1 5200 IF p = 4 THEN GO TO 5300 

3540 INK 2 ' 1 BIRrHwY 5210 <( PRINT AT 14,23? INK 5? "Play 

' 7 4 V f 1 N l ] A f 5 1 4" K J E * E. h '' Ltt! . } 5 2 2'"' F F- 1 N 1 AT 1 5,2 4; "= #";c ( 5) 

la "vnn -tt^O" 1 7 ' ^ * AT 5230 IF p=5 THEN GO TO 5300 

35&S IN& 0 # 5240 ( PRINT AT 17,23? INK 6 ?"Play 

HIS IF rt . 1 In 1 THEN P GO TO 4000 pgg“PgI N T_AT 18,24? "= #" ? c < 6 ) 

- 60 A r;n TO J - 6-8 THEN 60 70 3610 EP . 01 8 F : NEXT f ° ° TtF BE 

’i61o IF rfti+cfit-sni^n tufki 5310 PRINT AT 20.24? INK 1? "ANOT 

pn TO --in 1 ' 1 uJ 7HEN HER"?AT 21,23;"G&ME? v/n" 

36 ‘0 Gfi rn ddici 5320 IF INKEY*= ,, n" THEN STOP 

3630 LET c(t>ic<j > -50 ^ 33 ° IE INKEY$="y" THEN GO TO 1 

3640 GO TO 4000 W---a,-, rn Tn 

TIT c if >~c H >:188 5500 REM'payday 

3730 bn TO W) ’ 5510 GO SUB 8940 

3920 LET s(i)=C> J> S<J> 5530 PR I NT AT x < n > , y < n > ; INK n ? " 

3940 GO 7 ro'i630 IJ> jU AY^° PRINT AT 11 * 245 1NK 2;"PAYD 

4010 FOR 7 i=l TO (<<p-l)*50)/10) ? 5 NEXT°? 4u 10 60: BEEP - 03 * f 

Vo%?> PRINT ( Al = - ( -6- 1 INK -’c(n) 5550 LET* mn)=a(nMl 

4046 BEEP 05 V) ' 1Wk " ,C<n 5560 IF o(n)=w THEN LET u<n)=l: 

4050 NEXT j‘““" B gO 10 55SU 

4055 FOR f = 1 TO 125: NEXT + ^19 feS T k.V X'r 7 i > .. zvr , n 

4060 go rn 6io jub*- 1 print at i ..,26; You ;at 14, 

4100 REM buy 25 ? " h aw " ; AT , 15.§5! "done " ; AT 16, 

41 i6 GO SUB V 8940 the *,AT !/. ^4? course ' 

4 130 IF a (n) =1 THEN PRINT AT 11 fy?* - F0R 1 ” 1 70 K>: DEEF N 

; 2 f6r N ? Isi^To’ oLlE^-i: T ESEEp Y i ii !E u(n)-l AND ,«0 THEN GO 

•f! GO X TO f i,in OR f=1 T0 100: NEXT 5610 O G0 TO 5670. 

4l|o P0R P fi? 5 t0 !, ’ BEEP ' 35, 7 5616 1NK°5 B 8 ?4U 

l| EP ■ I5,4: BEE 5620 L FQR jSI t§*2o’ ' 

42 S 8 INK S V B 4500 5640 PrInt'aL E'Si.PlNK 2 ;c <n) 

42 10 PR I NT AT 11,25; " Wou 1 d " ? AT 1 g|f p • 05 * 3 ‘ ’ 

"you" ? AT 13,24? "like to"? AT cr'^A 7 rnr fli rn . o Mr v t r 

14.24? buv the"? AT 15 ^4:" >j66 j FOR f = l 10 lUO: NEXT f 

ouy tne -m . 5670 GO SUB 8940 

4220 FOR f = 1 TO 100: NEXT F 3 vr .. „ rnl . ,- rT „ >flT 

Z - .r, Am ALT. ""•In', 5690 FfilNl AT 11,24; "COLLECT " ; AT 

& l^i 4 ! "cost^Tat 1 vJ|AH7 i p^''i§LR’’ ,4; '' SALAR 

||?g [|? ItMLSLs 

4280 IF INKEY^="n" THEN LET a(n ^ 7^8 BEEP' 05 INK 2;c<n) 

> =0: GO TO 610 i ^ , ’ " 

?290 IF INKEY$=="y" THEN LET a(n l,/50 GO Su6 8940 

4300 GO TO 4280 |v)8 ^ET^x8t1n)/1O 60 T0 6190 

? 3 g5 E0R i*“20 TO 60: BEEP .05, i ^780 LET iRt=INT > int 

Atio TKJt' A 579') PR 1 NT AT 11,24; "COLLET T" ; AT 

431 5 GO "SUB 8940 , 1 iV'%; 

4317 RANDOMIZE ,,t ' jm>1NUj ■ r # ?1 

4320 LEi ina=INT (RND*p) +l sflnn FOR ,= 1 TO , i n f 5) 

S? 3 ?. RR iNXugJ i,?8i 58 1 6 LET c tn) =8 (8) F5 J 

" 7 A-r ^ " FV o , r 58 2u PR1N1 AT 7,2t>; INK 2?c (n) 

itfj ]4 t^4, EXthAS ;AI 15,24? "OF 5830 BEEP . 05 , 3 » ? > 

# j com: INK O 584 m NFXT i 

^340 IF mo=n THEN GO TO 4370 5850 FOR f = 1 TO 150: NEXT f 

: c < no ) +com 5860 GO SUB 8940 

80 TO 44^0 5870 IF u<n)*l THEN GO TO 6190 

46/0 FOR ] = 1. TO (com/ 5) 5875 INK 0 

2518 bitMT ( V <R> t 15 TMl „ .. 5880 F*RINT AT 11.24; "Do you" ; AT 

nrc-o 7 INK 2 ? c v n) 17 24; "wish to"; At 13,24; "remove 

22 V r\ Ivf • 05 ’ M> " 5 AT 1 4.26; " any " ; AT 1 $, 24 ? " sav i n 

22A/ HI) 1 1 w gs"$AT ] 6,25; INK 2; " (y/n)" 

22^0 LEI i=b',n) 5890 IF INKEY*="n” THEN GO TO 6 

4430 CjO TO 2030 j >?o 

2199 RPP data for buys 5900 IF INKEY*="y" THEN GO TO 5 

4510 FxEb TORE 4600 920 

4520 LET buv=INT <RND*20)+1 59io GO TO 5890 

4530 FOR j=l TO buy 5920 GO SUB 8940 

2|4U READ a* , b < n > , v < n ) , com 5930 1 R I NT AT 1 i , 25; " I NF'UT " ; AT 1 

2550 NEXT j 2.24;"AMOUNT";AT 13,24;"MULT OF" 

4590 RE T LJF\N ; A T 14,25; "FIVE" : INPUT a$ 

4600 DATA "CARAVAN",1100,1600,11 5940 L^T ab=0 9 

4610 DATA " TRAC TOR" , 950, 1400.95 5960 FOR 

4620 DATA " CHEST ",200,550.20 5970 I ET k*=q* <f TO i > 

2^am n^TA !! §mk!H a !!» 1200^70 5vso lei i =lul>i.: » t 

4640 DATA RING ", 350,600,35 5990 IF r =4R AMD r .= r i i.jpm , t 

4650 DATA " LOTUS " 800 1200.80 f ab=ab + j" 1 HtN Lfc 

4660 DATA " BOAT ",15o6,1806,15 6000 NEXT f 

4670 DATA " HI-FI ",150,400.30 6020 G& TO 60/J HEN W< '’ r ° 6030 

4^98 DATA uSli E " ’ ? 88 ’/ 4 8 U ^m° 6030 PRINT AT 17. 75? INK 4? PAPE 

4700 DATA "BENTLEY"J1266^2660^15 ?o 6? FLA3H 1 5"ERROR': BEEP .75, 

2 ggrg ;;bottles :; , 350 , 600 ,so ^8§8 b8 R sdiB>?So 15 ° ! NEX1 1 

4730 DATA "SHARES " ’ 5001 900’ 50 6070 8eV q==VAL '’q* 

4 34 8 RgTg :: S , r g!1K S , ^OSO I ET q?sYn) ?HEN GO TO 6030 

4 iO DAI A LAND , 1OO0,2500, lo 6090 LET an = q/5 

4 7/ /-v r» a r a n pi inpi,. M /q C - . « r ~ r c) 1 OU L- El 1 Sft* 2 I M 1 ckD 

‘ ■ M ! 1 ' CLOCr , . »'), ‘-I jO , * i j i f (a i i p 1 , ■ ri i mfi j f ,n rn An 

4 7 70 DATA "RECORDS", 100,200 15 tan-^M). q 1 HtN GO TO 60 

4/80 DATA " GOLD ",170u,30o0,20 6120 FOR ,=1 TO fq/5) 

4790 DATA "STATUE ",500,800,70 6140 l'FT r ( n ) -r ! +5 

4900 REM f i n i sh % i 5X pi • N ( f ( St % ( "a* r mi ■ -, • a 

™. f;vt,TQ n 2 i t I 6" 2 6i I INK A 5i£’<r;tt" 1 W h ' 

PRTM-f AT P - .. 6166 BEEP .05 30 

2qam kic t A[ 7,15 6170 NEXT j 

2o2r !\irv t l 6180 GO SUB 8940 

4940 rwf T i 6190 IF a(n)=l THEN PRINT AT 11 

4970 AT 1,26, "All"; AT 2,24 

^» 25 >"have *5A1 4,2 ' a(n)=0: FOR j= lo'TU 10 ^TEP ‘2: 

9 ..p RE ^ . 6?I! p ^- At'ISC ' : “ SUB 8940 

T„10 t 24^E? T F ^25:^Ag ■■ 

L ihT 12,24; 6C0RES 6 19 4 KIFXT , 

4990 IF lNK£Y$="" THEN GO TO 49 6195 NEXT 1 

5000 FOR i =0 T O 12 GO^TO 1 600 *°“ 1 AND 1 (n> =0 THEN 

Ipg p|lNl=g? J?jfi . igl ? IF lg (n.-0 AND 1 <n»-0 THEN 

JUjU Ntx 1 i 6>2 INF' ’ T 

5050 FnR T -f--60 Tn 60 . peer r»i 4 6230 PRINT AT 11,26; "PAY"; AT 12, 

^ NF XT? 6 70 6 EEE ^ -- 1 ’ f 24; "INTEREST "5 AT 1 3,24; "ON LOAN" 

5040 FDR 4=1 m n 6240 LET 1oan=l(n )/10 

507f) i ct c ( i ) ~r ) 4 -c ( ) i / \ LE 1 .1 oan= IN1 1 nan 

5080 nIxT C j <J> " C<J> S ' J) 1 <J > 6260 PRINT AT 14.25; ; loan 

5090 INK 0 „ 

5100 PRINT AT 2,23; INK 1;"PI aye *290 bo T0~2030 

5110 PRINT AT 3,24?"= #"?c(l) £5?$ Rn M qNR S fl940 

5120 PRINT AT 5,23; INK i; "PI aye ^420 IF n>0 THEN GO TO 610 

r " 6421 PRINT AT 15,24; INK 1? PAPE 
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MODULA-2 COMPILERS 

MODULA-2 represents the state of the 
art in programming languages. 
Designed by Niklaus Wirth, the 
creator of Pascal, MODULA-2 features 
include modules, program libraries, 
separate compilation, concurrent 
processes and low-level machine 
access. It will supersede Pascal and 
offers programmers a powerful 
alternative to both C and Ada. 

We offer a selection of MODULA-2 
compilers by Volition Systems, 
Logitech Corporation, and JRT Systems, 
to run on CP/M-80, MS-DOS, CP/M-86, 
APPLE PASCAL and SAGE, with prices 
ranging from £95 to £425 + VAT. 

For more information call us. 

GREY MATTER 

1 4 Prigg Meadow. Ashburton. Devon TQ13 7DF. 

TEL. (0364) 53499 


TRANSLATOR — 
Z80 to 8086/88 

★ Single pass 

★ Will handle very large files 

CP/M Z80 CAn . VAT 

CP/M 86 £60 + VAT 

DISASSEMBLER — 
Z80 

★ Disk based 

★ Labelling 

★ Cross-reference table 

★ Data areas ready for re-assembly 

★ Will cope with large programs 

★ Also 8080/8085 to Z80 opcodes 

CP/M Z80 £40 + VAT 
Software Technology 
Limited 

PO BOX 724, BIRMINGHAM B15 3HQ 
TEL: 021 454 3330 


HIRE SPECTRUM 
SOFTWARE 


OVER 280 ! fle r ent tapes tor hire in¬ 
cluding ARCADE, ADVENTURE, BUS¬ 
INESS, EDUCATIONAL ^ven an m e 
Compilei FREE 26 page catalogue FREE 
newsletter, with hints, lips and our top 
tape chart 

OVER 3000 ’apes in stock, with up to 60 
copies ot each title for fast service Alt 
tapes sent by 1st class post 

LOWEST PRICES : ' 3 tapes at a 
time, from 63p each for two weeks hire 
(Plus p&p and VAT) European members 
welcome 

Tapes for sale at DISCOUNT prices 

Telephone 01-661 9240 (9am - 5pm) or 
write tor further details, or complete the 

imp m and JOIN TODAY 

to lose 1 


SAVE £3.00!!| 


For a limited period, we 
are offering HALF-PRICE 
membership to readers of 
this magazine. Join now. 
LIFE membership is only 
£3.00 (normally £6.00) 


SWOP SHOP 


A new service from N.S.L 
SWOP your unwanted 
tapes with tapes from 
other members for a small 
handling charge of only 
60p (plus p&p and VAT) 


200 Mulgrave Road, Cheam. Surrey SM2 6JT 

lenclose cheque/postal orderfor C3.00 for LIFE membership. Please rush 
my membership kit to me. If. within 28 days. I'm not delighted with your 
service you’ll refund my membership fee 


Name 

Address 


PC W 235 





































MICROMART 


III Business 
Machine? 

Anita Electronic Services (London) Ltd. are 
specialists in the repair and service of the 
IBM range of Personal Computers and 
associated peripherals. 

We offer a fast on-site nationwide service or 
alternatively repairs can be carried out at our 
workshops should you wish to bring your 
machine in to us. 

Maintenance contracts are available at very 
competitive prices. 

We also specialise in the repair of Commod¬ 
ore, Apple, Superbrain, Osborne and Sirius. 

Trade enquiries welcome 

For further information telephone or write 
to:— 

Mr. D. Wilkinson 
Anita House, 

15 Clerkenwell Close, 

London EC1R0AD 
Tel: 01-253 2444 


Typesetting on your 
Microcomputer % 

Our customers are setting/' 
books, brochures, pamphlets / O* 
and ads on their office /\ 
micros. Find out how 
you can do it and 
save time and 
money. Budget 
Typesetting 
News tells you 
all you need 
to know. 

Send for your free copy. 

Budget Typesetting Ltd 
21 High Street London SE20 7HJ 
Telephone: 01-659 6622 


REPAIRS & SERVICE 

★ COMPUTERS (Business & Personal) 

★ DISC DRIVES (5V4" x 8") 

★ WINCHESTERS 

★ MONITORS 

★ VDUs 

★ PRINTERS 

★ MAINTENANCE CONTRACTS 

★ Fixed repair charges 

★ 3 months warranty on repaired part 

★ 48 hour service for disk drive alignment 

A.N. ELECTRONIC & COMPUTER 
SERVICES LTD 

130B North Lane. Aldershot, Hants 
Tel: Aldershot (0252) 25608 
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R 6; FLASH 1;"CASING" 

6422 FOR i =60 TO O STEP ~4: BEEP 
.05,is NEXT j 

6423 FOR j=l TO 150s NEXT i 

6424 GO SOB 8940 

6430 FOR h=l TO p 

6440 PRINT AT 11,24; INK h;"PLAY 

ER "; h 

6450 PRIN T A T 13,25; "INPUT";A 1 1 

4.25:"GUESS";AT 15,25; 1NK 5;"(1 

-6)": INPUT qt 

6455 LET k=LEN q$ 

6460 LET e=CODE'q$ 

6470 IF k -l THEN GO TO 6490 

6480 GO TO 6500 

6490 IF e> = 49 AND e<=54 THEN GO 

Ft) 6520 

6500 PRINT AT 17,25; INK 4; PAPE 

R 6? FLASH l;"ERROR": BEEP '.75, 

6505 FOR i=l TO 125: NEXT j 

6507 GO SUB 8940 

6510 GO TO 6440 

6520 LET t(h)=VAL q* 

6525 FOR i=l TO 10: BEEP .15,i: 

NEXT i 

6530 GO SUB 8940 

6535 NEXT h 

6540 INK 4 

6550 PRINT AT 11,25;"Press":AT 1 
2,24;"anv key";AT 13,26;"to";A 1 

14,25;"throw ' 

6560 RANDOMIZE 

6570 LET ca5= INT <RND*6>+1 

6580 IF INKEY* "" THEN GO TO 6 

600 

6590 GO TO 6560 

6600 FOR f=l TO 30: BEEP .05,f: 

NEXT f 

6605 GO SUB 8940 

6610 INK 2 

6620 PRINT AT 11,24;"A "Seas!" W 
AS";AT 12.24;"THROWN" 

6623 FOR f=l TO 125: NEXT f 

6625 INF 0 

6630 FOR h=1 TO p 

6640 IF l. (h) -c.as AND h=n 1 HEN U 

0 10 6670 

6650 1F ti h)=cas 1 HEN LET c (r.) = 
c (h ) t 250: PR 1 NT AT J 4,24 ; I Ml h ; 

"PI a;er";h;A T 15,24;"has won";A 1 
16,25; "#25w": FOR j1 FO 60: BE 

If . ■ >1 , , :: 1 IF x i j : FOR j = l 1 0 200 

: NEXT GO SUB 8940 

6660 IT EX I 1, 

6665 GO FO 6730 

6670 PRINT AT 14,245 INK h;"Play 
er " ;h;A T 15,24; "has won";A1 16, 2 

5;"#250" 

6675 FOR j=l TO 50 

6680 L.ET c (n > =c < n) +5 

6690 PR1NT AT 2,26; INK 2?c <n) 

6700 DEEP .05,30 

6710 NEXT , 

6720 GO SUB 3940 

6725 GO FO 6660 

6730 GO SUB 8940 

6740 GO TO 610 

7000 REM post 

7010 GO SUB 8940 

7020 GO SUB 8000 

7030 IF ty=i THEN FOR f = 10 TO 0 
STLI 1 :: BLLK . 3, t : NEXT f : LEI 

i=ca: GO TO 7100 

76 4m 1.1 t y = 2 1 HEM F OR ( =0 f 0 10 

: BEEP .3,+: NEXT f: GO lu 7150 

7050 IF t y=3 THEN FOR f=60 TO . 

60 STEP 6: BEEP .3,4: NEXT 4: G 

0 ro 7300 

7060 IF tv=4 THEN FOR f=-30 TO 

30 STEP 3s BEEP .3,f: NEXT f: GO 
ro 7500 

7070 IF ty=5 THEN FOR f =30 TO 

30 STEP -3s BEEP .3,4: NEXT f: G 

0 10 7600 

7100 INK 1 

1 10 PR 1 NT AT .1.1,24; b*; AT 12,24; 
i f>;AT 13,24;d*;A T J 4,24;e*;AT 16 
,25;;AT 16,26sca 

7120 INI 0 

7l30 GO |0 2030 
’ 1 50 INI 2 

x160 PRCNT AT 11,74Sb*;A 1 12.24; 

ci;AT 13,24;d*;A1 14,24;e*;AT 16 

, . " # " ; A 1 16,26; ca 

7 170 INI 0 

7 180 1 OR F = 1 TO (ca 5) 

’190 LEI c(n)=c(n)+5 

V*»» FT.' IMI ill 2, .76 ; I NK 25 C < n ) 

57 16 BEEF' .05,30 

7336 NEXT 4 

7 '6 I GR f = l TO 150: NEXT f 

7240 GO SUB 8940 

7250 GO TO 610 

7300 INK 3 

• 310 P R 1 N 1 A 1 11, 2 -1 ; b $ ; A T 1 2 , 2 4 ; 

c% 

7320 INK 6 

7330 IF s(r.)=0 AND a<n>=0 THEN 

PI < 1 N 1 A r 14,24 ; "but It"; A T l 5, 24 
; " doe si r' t " ; 01 1«:>, .7 4 ; "nt t ,? t t ": A 1 

17,76; "ycm" : 1 OK t l TO ! 75: NEX 

1 »: GO SUB 8940: GO TO 610 

7340 F OR -f=J TO 150s NEX 1 f 

7 7/6 GO SUB 8940 

■ 766 i f- c. ( n > =0 THEN GO TO 7440 

776 PRINT AT L1,24;"Savings";AT 
12,24;"cut by";AT 1 3,25; "ha54" 

7380 FOR f l TO < (stn) ' 3 s 75) 

7390 Lt1 s(n> =s(n) -5 

7 40< ) PR IN 1 A T , 26; I NK 5; s (n ) ; " 

7410 BEEP .05,30 

7420 NEXT f 

7435 POP f=l TO 150s NEXT f 
’4 76 GO SUB 8940 

7 4 40 If a <n)=0 I'HEM GO TO 610 

7450 Lt 1 b (n > =b (n ) / 2: L.ET v ( n ) =b 
( n > 

’460 PRINT AT 11,25;"Sell";AT 12 
,24;"BUY for";AT 13,25;"ha14";AT 
14,25; INK 4;"COST" 

7470 GO TO 2850 

7500 INK 4 

7510 PRINT AT 1l,24sb*;AT 12,24; 
c*;Al 13,24; d$ 

7515 INF 6 

7 520 IF am) =o THEN PRINT AT 15 
,24; "but x t " ; AT P.',24i "doesn’t"; 

AT 1 / , 24; "e-f-f ect " ; A1 18,26;"you" 

: FOR 4-1 TO 175: NEXT 4: GO SUB 
8940: GO 10 610 

7530 PRINT AT 15,25;"Sel1";AT 16 
,24;"BUY at";AT 17,24;"doub1e";A 

IS, 25; INI 4;"COST" 

754u i t i b ui / =b 'ii 1 *: 'i T- 1 1 n i -i. 

( n ) 

7550 GO TO 2850 

7600 INK 5 

7 610 P RIN T A T l 1,2 4 ; b $; A T 1', 2 4 5 

c* 

7620 INK 0 

7630 IF a(n)-0 THEN GO TO 7520 
7640 LET b(n)=b<n)/2: LET v(n)=b 
(n) 

7650 PR 1 NT AT 1.4.25 5 " Se l I " ; A T 1.5 

, 24; " BUY f or " ; AT J. 6, 25; " hai f " j AT 
17,25; INK 4;"COST" 

13000 R E M d a t a f o r 1 e 11 e r s 

3010 RESTORE 8070 

8020 LET 1. et = I NT (RND « 33) +1 

8030 FOR 1=1 TO let 

8040 READ b*, c:*, d$, e*,ca,t y 

8050 NEXT j 

8060 RETURN 

8070 DAT A HOME " , " REPAIR " , " BIL 

80^0 P dAtA " " ' CAR " , " REPA IR " , " B1L 

L." , "pav" , 25, 1 

8090 DATA " BANT"," ERROR"," "," 
COLLECT".20,2 

81 OODhTA " GAS"," BILL."," " , "p 

1 ('/ L)A“f A " CAR " , " REPA IR " , " BIL 

L","pa ",75,1 

8120 DAT A " POOLS", 1 WIN"," 

COLLECT",750,2 

3130 DAT A " DAD"," NEWS"," 

8l40“DATA " CAR","REPAIP"," BIL 

L." , "pay" , 1.5o, 1 

8150 DATA " RATES"," BILL"," "," 

if 60' DAT A " L..0 T T ER Y " , " WIN " , " ", 
"COLLECT",100,2 

81 70 DATA "CPEDIT", " CARD", "ACCO 

OUT", "pay", 30, 1 

8180 DAT A " HOME", "REPAIR", " BIL 

L. " ,"pay",500,1 

81$0 dAtA "LOTTERY"," WIN"," ", 
"COLLECT",20,2 

8200 DATA "FANILY", " BILLS", " ", 
"pay ", 50,1 

8210 f)AT A " HOME " , " REPA IR " , " B I L 

L","pay",50,1 

8220DATA " POOLS"," WIN"," "," 
COLLECT",150,2 

8230 DATA "CREDIT"," CARD","ACCO 
l IN I " , "pay" , 15<» i 

3240 DATA "LREDIT"," CARD","ACCO 

UNT","pay",60,1 

8250 DATA "RAFFLE"," PRIZE"," ", 
"COLLECT",100,3 

8260 _ DA 1 A " DOE IDLE " , " r OUR " , " MON 

32 70 DAtA*" PHONE"," BILL"," ", " 

iSaO'D a!A "CRED1T"," CARD","ACCO 
UNT","pay",800,J 

3390 DATA " FAX","REBATE"," 
COLLECT" , 1.50, 2 

8300 DA T A ” HOME " , " RE: PA 1 R " , " 8 1 1 

L " , " pav "*15,1 

83 10 DA 1 A " GAS" , " B11,1 ", " " , "p 

832'6 Dm 1 A "UNCLE ' S" , "LEGACY " , " " 

, "COLL.EC E" , 500,2 

8330 DATA " BAD"," BUY"," "," 

8*46 'i)A 1 A "RAMILY" , " BILLS" , " ", 

"pay".90,1 

8350 DA T A " HOL T DAY " , " B ILL ", " ", 

8§60 6a1 h "WINDFALL"," " , " " ,"C(JL 

LEC'T ", 50,2 

8370 DATA " HOME" , "REPAIR" , " BIL. 

L","pav",35,1 

8380 DAT A CAR " , " REPA IR " , " BIL 

83^0 P D^TA^"ftAFFLE"," PRIZE"," ", 
"COLLECT",50,2 

8500 REM set up variables 

8510 DIM cep) 

8520 DIM 1(p) 

8530 DIM a(p) 

3540 DIM (p > 

8550 DIM y(p) 

8560 DIM s(p> 

8570 DIM t(p) 

8580 DIM bipi 

8590 DIM v(p) 

8610 DIM z <p) 

8620 DIM u(p> 

8630 DIM 0 (p) 

5/00 FUK n =i Tup 

871.0 LET c (n ) =375 

8720 LET 1 (n> =0 

8730 LET a<n)=0 

8740 LET >:(n)=2 

8750 I...ET y ( n ) = 1 

8/60 LEi s(n)=O 

8770 LET t(n >=0 

8780 LET b(n)=0 

8790 LET v(n)=0 

8810 LET 2<n)=0 

8820 LET u ( n)=0 

8830 LET 0 < a .* =0 

8840 NEXT n 

8850 LET m=0 

8899 RETURN 

8900 FOR j =0 TO 9 

8910 PRINT A1 j , 23; " 

8920 NEXT , 

8940 FOR i = 1 1 TO 19 

8950 PRINT AT i,24;" 

8970 NEXT j 

8990 RETURN 

90C>0 REM set up screen 

9010 PRINT AT 1,0; INK 4;" START " 
9020 PLOT 4,11s DRAW 0,161: DRAW 
168,0: DRAW 0, 161: DRAW 163,0 

9030 PI..0 r 5, 1 2: DRAW 0, 1 59 : DRAW 

166, • j: DRAW 6,- 159: DRAW 166, • > 

••'!'< ri mi .'7, 1 H YiW 0, 1 59: ITH 

r 28,13: DRAW 0,159 

9050 PLOT 51,12: DRAW 0,159: PL..G 

T 52,12: DRAW 0,159 

9060 PLOT 75,12: DRAW 0,159: PLO 

1 6,13: DRAW 0,159 

9070 PLOT 99,13: DRAW 0,159: PLO 

1 106,12: DRAW 6,159 

9080 PL Of 123,12: DRAW 0,15 y : PL 

OF 124,12: DRAW 0,159 
>090 PLOT 147,12: DRAW 0,159: PL 

OT 148,12: DRAW 0,159 

1 6' i PLO 1 5,1 39: ( >RAW J ,:,6, PLO 

1 5, IT’): DRAW 166,0 

9110 PLO F 5,107: DRAW J 66,0: PL0 

T 5,108: DRAW 166,0 

9120 PLOT 5, 5; DRAW 166,0: PLOT 

5,76: DRAW 166,6 

9 1.30 PLOT 5,43: DRAW 166,0: PLOT 
3,44: DRAW 166,0 

9140 PLOT 176,0: DRAW 0,175: PLO 
r 178,0: DRAW 0,1'75: PLO 1 180,0: 

DRAW 0, 1 7 5: PL0 I 182,0: DRAW C), 

175 

9150 INK 2 

9160 PRINT AT 1,4;"1";AT 1,7;"2" 

:OJn l k 10; " 3 " i OT„ u 13 ;" 4 "; a! i. , i6 

9170’PRINt AT 5, J; "7";AT 5,4? "8" 

; AT 5, 7; "9" ; a l 5, 10; " l • >"; at 5,1. 3 
; " 1 1 " j AT 5, 16; " 1 2" ; AT 5, l 9; " 1 3" 

9180 PRINT AT 9, 1; '• 14" ; AT 9, 4; " 1 

5 " ; AT 9,7 ; " 16 " ; AT 9 , 1 0; " 1. 7 " i A T 9 
,13;"18";AT 9,16?"19";AT 9,19;"2 

9190 PR IN r A r 1 3, l; "21"; A "1 13,4; 

"22" ; m 1 1 3, . ; " 2 3" ; AT J 3, J. 0; "24 " ; 

AT l a ?| 13; "25" ; AT 1 5, 16? " 26" ; AT 1 

• 

• 

• 

• 

0 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Spectrum Voyager 

by Jeffrey Lee 

You control a small shuttle craft on its If you find the program too difficult 
way across the screen, guiding it past and wantto slow things down, add line 
mines while collecting fuel pods before 177 FOR W=1 TO 8 : NEXT W. 
docking with the mothership. Itsounds This delightfully short program fits 
easy, but I can assure you that it's not. neatly into any Spectrum. 



PROGRAMS 


92(70 
'•29" : 

PRINT AT 

1 AT 1 , ; 

1 17, .1 ! 

!"28"$( 

92 10' 

FOR f = 17 

TO 1 <: 

? 

9220 

FOR n = 10 

TO 1 ] 

[ 

9230 

PRINT AT 

f ,n; 

INF 4 


PAPE 


9240 NEXT n 
9250 NEXT f 

9260 PRINT AT 17,10; INF 
R 4;"31" 

9270 INF 5: LET -'*="1*051" 

9280 PRINT AT 3,4;z*;AT 3,10; 2 *; 
AT 3.16; 2 *;Al 7,13;2 *;A r 11,7:2* 
;at 11, 16 ;2*sat 15,4:2*;at 15,10 

; 2* 

9290 INF 

9 :— — 


9290 INF 1; LET y*="f»U," 
9300 PR I NT A I 3. 13;y *;AT 
;AT ll,4;y*;AT Is. 13?y* 
9310 INF 3: LET >:*="5ELL" 
9320 PR I NT AT 7,7; •• *; AT 
5 AT 11, 19;,:* SAT 19,7;::* 
9330 PRINT At 19,0; INF 

UTo 

9350 PLOT 123,12: DRAW 
,30: PLOT 124,12: DRAW 
,30: PLOT 147,12: DRAW 
,30: PLOT 148,12: DRAW 


7,16? y* 

1 1 , 10; 

0; PAPER 


17,13; 


I 8; 14; "BONDS =";At 19,15;"#" 
9370 PLOT.187,11^ DRAW 0,8co DR 
w 6D,u: ut^w u. ’ io,u: 


OVER l; < 
OVER i;<: 
OVER 1;< 
OVER 1 ; <: 

premium;: ; AT 
DRA 

DRAW 63 


/ f-l: 

-6 r 


PLOT 188.12: bftAW 
0: DRAW 0,-78: DRAW 
9380 GO TO 40 
9500 REM oraphies 
9510 RESTORE 9570 

9520 FOR n=1 TO 16: READ o*: REM 
16 characters 

9530 FOR f =0 TO 7: REM read char¬ 
acter into 8 bytes 
9540 READ a: POKE USR p* +f,a 
9550 NEXT f 
9560 NEXT n 
9565 RETURN 
9570 DATA 'V 

54 74 
95^0 DATA 
,127 

9590 DATA "5T 


,O,128,64,248,2 
,0,15,28,63,127 
38,132,132,228. 


36,36.228 

9600 DAT A " 5E ",0,238, 136,136,238, 
40.40,238 

9610 DATA " Bll" , 0, 202, .170, 1 70, 234, 
170.170,206 

96 20 DATA " y",0, 130,68,40,16,16, 
16, 16 

HATA " c" O 5 "? n ~K 

9640 DATA ",Tf" I Ol l&l 1*6, 14 

6, 146, I 46 

,187,169,185,177, 


m i t o , i no 

9650 DATA "|R1", 

169,169.169 
9660 DATA " " 

9670 DATA "Ml" 

138,138,142 
9680 DATA "|L" 

136,136,238 
9690 DATA " p" 

9700 DATA " nv" 

,82,82 

9710 DATA " >n" 

06,106.74 
9720 DATA "V " 

64,64,64 
9750 REM title screen 
9755 PAPER 7: INF O: BRIGHT 1: C 

9760 FOR n=1 TO 6 
9770 PRINT AT 6,15 INK n; 1 

w .r*-r 

Ro- £ , y f, S 


,0,128,0,0,0,0,0,0 
,0,238,170,2$4,158, 

,0,136,136,136,136, 

,0,7.5,7.4.4,4,4 
,O,117,85,117,§7,82 

,0,78,106,110,106,1 

,O,160,160,160,224, 


TOOC 

^ *NT 

■- " ■f" 

a 

Nl i 


- ffilNT 


INK* 

9 r< 

> pH NT 

■■■ ■ 

1 

1 NI 

oR, 

;^bHp 

i 

'p ., 

984r 

> Yr I NT 

AT 16.4; 

INK 

ANN 

985C 

' KEY TO START" 

> IF INKEY* / " " 1 

HEN 



.... BRIGHT 

1: INK O: CLS : GO TO 9000 
9860 NEXT n 
98 '() GO TO 9760 
9979 REMCOPYRIGHI 8/5/1984 
G.J.Edmonds 


1 REM VOYAGER JEI-FREY LEE 
5 INF 4: BRIGHT 1: PAPER Ox B 
ORDER O: CLS 
20 LET HI=500 
25 LEI H* ="JEFF" 

30 GO SUB 2000 
40 CLS : GO SUB 3000 
50 LET SC=0 
60 LET LIV=3 
70 LET D*="00000" 

80 CLS s IF 1lv =0 THEN GO TO 
9000 

81 PR INI AT 0,05"VOYAGER:SCORE 
";D*;":LIVES " { LIV 

82 PRINT AT 10,0: INK 3|'JL";AT 

l i ,o; at 13,0; at i4,o; 

¥T;»0 FOR F* 1 TO 20 

110 LET X = INT (RND*22) -*-4: LET Y 
= INT (RND * 15)+4 

111 LET X1 = I NT (RND*22)+4: LET 
Y1 = I NT (RND*15)+4 

120 PRINT AT Y, X} INF, 7; BRIGHT 
1 ; " -" 

121 IF F/3=INT F/3 THEN PRINT 
AT Y1.X1S INF 2; BRIGHT 1 } "M" 

130 BEEF' .002,60 
140 NEXT F 

150 LET X=INT <RND*15>+4 
160 LET Y=30 

170 PRINT AT X,Y}" - 

171 LET Y=Y-1 

172 PRINT AT X, Y} "<*" 

175 IF ATTR (X|Y-1>=67 THEN GO 
SUB 7000 

176 IF LIV< =0 THEN GO TO 9000 
180 LET D*(6-LEN (STR* SC) TO ) 

=<STR* SC) 

190 PRINT AT 0.14}D* 

195 GO SUB 4000 

200 IF INKEY*="" AND IN 31=0 TH 

EN GO TO - 

205 PR IN- 

210 LET _ _ . _ 

Y*=" 1 " OR (IN 31/8 AND IN 3100) 
AND x<21)-<INFEY*="P" OR INKEY* 
="p" OR (IN 31-7 AND IN 31<16> A 
ND >: >2) 

220 PRINT AT x.y}”-*" 

230 BEEP .002,16 

250 IF ATTR (x,y-l>=71 THEN GO 
SUB 500 

265 IF y/=l THEN GO TO 1000 
270 GO TO 170 

500 FOR f =50 TO 60 STEP 2: BEEP 
.02,f: NEXT f 
510 LET sc=sc-*-20 
520 RETURN 

1000 IF 1lv< =0 THEN GO TO 9000 

1001 CLS : IF x012 THEN GO TO 

1030 

1010 PRINT "WELL DONE'PREPARE TO 
CONTINUE:" 

1020 GO TO 1040 

1030 IF 1iv<=0 THEN GO TO 9000 

1031 CLS : PRINT "HARD LUCK:PREP 
ARE TO CONTINUE:" 

1032 GO SUB 5000 

1033 LET 1iv=liv—1 

1040 IF LIV<=0 THEN GO TO 9000 

1041 FOR 1=7 TO O STEP -1 

1042 FOR T=1 TO 25: NEXT T 

1050 PRINT AT 5,0} INK 7}"COUNTD 
OWN-"; INF 4}I}* '' 

1060 BEEP .1,10 
1070 NEXT I 
1080 GO TO 80 
2000 FOR F=5 TO 25 STEP 2 
2005 READ A* 

2010 FOR G=30 TO F _ 

2020 PRINT AT 5,G}A*; 

2025 BEEP .001.6*2 
2030 NEXT G: NEXT F 
2040 DATA "V","0" 

","G"."E","R",, M *" 

2645 l!.ET K=. 5 
2050 FOR F-l TO 5 
2060 READ A 

2070 IF A=5 THEN LET K-l 
2080 BEEP K,(A/3.6)-20 
2090 NEXT F 


STEP -1 


BEEP .C 


im P8iS A F 9 ^°^ 9 t3 3 6^ "C“+7 

2120 READ A: PUF E FA: NEXT F 
2130 DATA 15,6, 126. BIN 10101OU, 
126,6.15,0 

214<» I)A 1 A O.M.tiJ, 12 t ,62,M,M,0 
2 145 DATA 1 *5, 02,52, *1 , J?4&, &2,82 

5150 PRINT AT 2.0}"-" 
ri60 FOR F = 30 16 u STEP 1 
.165 FOR G=1 TO 6: NEXT G 
2166 BEEP .0009,G*2 
2170 PRINT AT 2,F;"H 
2180 NEXT F 

2190 PRINT AT 8,0} ' INSTRUC7 IONS: 

2200 LET I*=" GUIDE YOUR CRAFT ( 
*> ACROSS THESCREFN COLLECTING F 
UEL PODS ( -) WHILST AVOIDING MIN 
ES <•*) DEFORETRYING TO LAND IN T 
HE p DOCKING BAY OF YOUR MOTHERS 

CONTROLS: 

P-UP L-DO 

WN KEMPSTON JOYSTICF M 

AY BE USED. GOOD LUCF''" 

2205 PRINT AT 10,0} 

2206 INK 6 

2210 FOR F=1 TO LEN I* 

2220 IF CODE I*(F) 144 THEN PR I 

NT I * (F ) } FLASH 1} " " :CHR* 8;: G 

0 TO 2225 

2221 PRINT INF (2 AND I*(F)="4Y" 

> + (7 AND I* (F )='•-")♦ (6 AND I * ( F ) 
= "41"); FLASH 1; I* (F CHR* 8; 

2230 IF I * (F > < > '* " TfJeN ~- 

05.5 

2240 NEXT F 
2250 PRINT )0} INK 5}" PRESS AN 
Y KEY/FIRE TO START" 

2260 IF INKEY*- THEN GO TO 2 

2270 IF INKEY*="" AND IN 31-16 T 

HEN GO TO 2270 

2280 RETURN 

3000 REM TUNE 

3010 FOR F=1 TO 13 

3020 READ O.P 

3030 LET 0=0/3.6-10 

3035 LET P=P-.l 

3040 BEEF P,0 

5050 NEXT F 

3060 DATA 53..4,69..4.81..4.69.. 
5*73..4.61..4,69..6,53,.A,4l,.A, 
25..A.4i,.A,49,.A,5t,.6 
3070 ftETfjRN 

4000 IF ATTR (X,Y-1)=66 THEN GO 
TO 4020 
4010 RETURN 
4020 GO TO 1030 

5000 LET X*="l1114331101"! LET Y 
*="32132121216" 

5010 FOR A=1 TO 11: BEEP VAL <Y* 
<A))/4,VAL ( X*(A> )-1: NEXT A: RE 

7000 GO TO 1030 

9000 CLS : PRINT AT 5,10}"GAME 0 
9010 PRINT AT 6,9}"SCORE="}d* 

loio G0 TD * K ’° 

HIGH SCD 

9040 INPUT LINE H* 

9050 FOR F=1 TO 3 

g°l? Jix? F EP BQR0E 

2ASS^. PRINT AT 15v0} INK 5} "HIGH 
SCORE BY:": INK A;H*;AT 17,0} IN 
K 5}"WITH A SCORE OF:"} IN* 4}}H 

9110 PRINT )0S INK 2; BRIGHT l: 
FLASH 1}"DO y6u WANT TO PLAY AGA 
IN (Y/N)7 

9 i^N IF sTg^ EY ‘ = ” N " ° R INKEV *=“"" 
? Y" tAIn H 8§ Y T0 > 9T20 ftND INKEV *' 5 

9128 CLS 

9129 RESTORE 10 

9130 GO TO 30 


MICROMART 


C COMPILERS 


We stock a wide range of C compilers 
and utilities and can advise on which 
will best suit your needs. 


CP/M-80 

AZTEC C II 


£150 


BDS C 


£110 


C/80 V3.1 


£50 


ECO-C 


£185 


Q/C 


£90 

CP/M-86 

AZTEC C86 


£180 

& 

Cl OPTIMIZING 

C86 

£300 

MS-D06 

DE SMET C88 


£125 


DIGITAL RESEARCH C 

£210 


LATTICE C 


£395 


MARK WILLIAMS 

CC86 

£325 


MICROSOFT C 


£330 


Call us for more information 

GREY MATTER 

1 4 Prigg Meadow, Ashburton, Devon T013 7DF 

TEL (0364) 53499 


HAVE YOU 
CONSIDERED 
BAR CODES 



Bar-codes give a speedy 
and error free means of 
data entry and provide a 
foolproof method of identi¬ 
fication for ariy item or 
document. Typical uses include stock control, libraries, filing 
systems, security and checkpoint verification, point of sale 
terminals, spare parts identification, etc. etc Already most 
grocery products are bar-coded at source and many other 
areas of industry and commerce are following. Bar-codes will 
soon be commonplace. 


APPLE 2 PET BBC micro 

A complete low cost bar-code identification system is 
available for these micros. It contains all the hardware, 
software and documentation needed to read and print 
bar-codes, (using an Epson dot matrix printer) Most 
bar-code formats may be read and the system may easily be 
patched into an existing applications program. 

£199.00 + VAT 


★ ★★ NEW ★★★ RS232 bar-code reader 

This new stand-alone unit decodes the bar-code and converts 
it into ASCII for transmission to the host computer via a 
RS232 port Complete with scanning wand, power supply 
and cables. Works with virtually any computer 

£385.00 + VAT 

More information on these products is available on request. 
Please state your micro and area of interest. The decoder 
board is available separately to OEMs. 

DOT MATRIX & DAISYWHEEL PRINTERS 
LOWEST PRICES . . . GUARANTEED! 



EPSON FX80 RX80 
NEC 8023 STAR 
SHINWA CP80 
BROTHER TEC 
etc. etc. etc. 

Our pricing policy is to 
match or better any 
other advertiser In addition 
enthusiastic and knowledgeable 
technical advice and backup is available to all our customers 
Delivery is from stock to your door, often within 24 hours. 
Phone for a quote or write for full lists 


ALTEK (CW) 1 GREEN LANE 
WALTON-ON-THAMES. SURREY 
please phone before calling 0932 244110 
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MICROMART MICROMART 


MICROMART 


SCIENTIFIC SUBROUTINE 
LIBRARY 

VOLUME 1 — STATISTICS AND FITTING FUNCTIONS 

Mean, SD, normal distribution, partial expectation. Chauvenets criterion, 
least squares fit to polynomial and arbitrary function, repetitive least squares 
fits, covariance matrix, chi-squared statistic, matrix inversion, solution of 
linear simultaneous equations. 

VOLUME 2 — LINEAR PROGRAMMING 
Reduction of simplex tableau, integer programming, partial integer 
programming, conversational linear programming system, least cost mix 
problem. 

VOLUME 3 — FURTHER STATISTICS 

Ranking, quantiles, frequency, correlation coefficient, T, chi-squared and F 
distributions and their inverses, T test, chi-squared test, Wilcoxson test, 
linear and multiple regression, ANOVA 1-way and 2-way. 

VOLUME 4 — TRANSFORMATIONS AND SORTING ALGORITHMS 
Fourier and Fast Fourier transforms, numerical integration and differentia¬ 
tion, harmonic analysis, interpolation, coordinate transformations. Ex¬ 
change sort, Quicksort, Shellsort, Tree sort. 

All routines are written In BASIC for easy implementation on any machine 
Machine readable source code £75 + VAT per volume (Most disk formats 
now available). 

Manuals including full source listings with implementation notes and 
documentation £25 per volume. 

CP M TO DEC FILE TRANSFER 

Software to read and write RT-11 format RX01 diskettes under CPM. 
Supplied on 8" SSSD diskette — £25 + VAT. 

ACT APRICOT VT100 TERMINAL EMULATOR 
Allows the APRICOT to act as a terminal with file transmission and reception 
£50 + VAT. 

Write or phone for further information on any of our products. 

MICRO LOGIC CONSULTANTS LTD 
57 Station Road, Southwater, Horsham. W. Sussex RH13 
7HQ 

Telephone: 0403 731818 


MULTIKEY 

THE DATABASE KIT 

MULTIKEY gives FAST access to data 
from interpreted BASIC for programmers 
building their own applications. 

MULTIKEY gives: 

★ Record Access by Key 

★ Access by Partial Key 

★ Access by Combination of Keys 

★ Get Next'Prev in any Key Sequence 

★ Over 250 possible keys per record 

★ Multiple INDEX DATA files open 
simultaneously 

★ Written in C’ for power and speed 

★ Complete with DEMO Programs, including an 
Electronic Card Index 

AVAILABLE ON: CP/M, MS-DOS, PC-DOS, 
CP/M-86 

PRICE £90 + VAT 

for Fact Sheet phone (0786) 85697, or write to 
CAIRN Associates Ltd., 101 Main Street, 
Thornhill, STIRLING FK8 3PL 


CAIRN A 


WANTED 

PERSONAL 

COMPUTERS 

IBM, TANDY, EPSON, etc 
all models bought for cash 

MORGAN CAMERA 
COMPANY 

160 Tottenham Court Road, 
London W1. 

Tel: 01-388 2562 



A. J DENNING 
(DUPLICATORS) 

QUALITY CONTROLLED CASSETTE DUPLICATING 
QUALITY G SERYICE AT COMPETITIVE RATES 

QUALITY 

Constant Stringent checks Made Throughout 
Production. 

SERVICE 

Despatched Normally Within 10 Days From Receipt 
Of Master. 

PRICE 

CIO From 28p Including Case. 

Cl 5 From 31 p Including Case. 

CONTACT US NOW FOR YOUR PERSONAL QUOTATION 

A.J. DENNING (DUPLICATORS) 

19 The Crescent, 

Henleaze, 

Bristol. 

BS9 4RW Tel (0272) 623267 



COimSEWINNER 

The Punters Computer Program 

C( HRSi:VnS\i:K allows v„u to use the power,.!\..ur 


sompui 


el (he edge on the I 


VTIWl.R c,.mainsa database lull ot d 
information on all hnglish and Scottish tlal eoun 
The len leading (oekevs and iramers. and efleei. 
draw is detailed for each course. 

I’his informal ion can he displaced on the screen ai ar 
• I he program analvses these labors. ..nihined w nh ih, r, mi 
of the last three outings, starting price and weight carried 

• till RSEWIN’NKR is simple and quick to use. vet vcrc ■ 

• Boxed with detailed instruction booklet 

Price £12.50 all inclusive immi-diati dispah ii ki ii kmh ids 


SPECTRUM 4kK .BBC B .< 


)IX)RK6 


I. APPLE II/llc. 


POOLSWINNER 

The Ultimate Pools Prediction Program 


l sophisticated pools prediction 
jmplcte with its 



• POOLSWINNER is the 
aid ever produced. It com 
database. 

• t jut be used lor Scoredraws, l )raws, A ways and l lorn, 

• Hie database contains over 20000 matches 10 years k 
football . It updates automatically as results come in 

• The precise prediction formula can be set bv the user, 
allows development of your own unique method. 

9 Package is complete with program, database and detailed 
instruction booklet. 

Price £15.00 all inclusive immediate imspah h reiirnoi post 

Available for: SPECTRUM 4kK ./XXI lhK . BBC B , COMMODORE M. DRAGON 

APPLE ll/lie, ATARI 4XK 

Available from dealers or direct return of post from 

selec 

SOFTWARE " (>X/ 

37 Councillor Lane, Cheadle, Cheshire. Phone: 061-42X 7425 


o-i/J ™ 

THE BRITISH S100 SPECIALISTS 

Micro-Digital Engineering was set up to provide a source of British S100 
products In addition to our rapidly expanding standard range, we undertake 
specialist design work for both SI00 and non-SlOO products Contact us for 
details 

COMPUTER SYSTEMS 

8 BIT SYSTEMS: DM8000 Z80A processor with 64k RAM from £1,950 
FULL 16 BIT SYSTEMS: DM8200 8086 processor 256k Dynamic RAM 
from £2.750 DUAL 8 16BIT SYSTEMS: DM8100 Z80A - 8088 
processor, 256k Dynamic RAM from £2.450 MULTI-USER SYSTEMS: 
from £2.500 
SIOO BOARDS 

PROCESSOR BOARDS: Lightning One 8086 or 8088 from £395, LDP 
CPU 88 Z80A - 8088, £265 MDE; SBMC Z80A, £189, MDE T-68000 
68000, £675, IMP COMMUNICATIONS: COMBO 1 Serial Parellel I O 
Clock Cal. £245. MDE. Hazital Serial Parellel 10 Clock Cal, £299 LDP: 

SI04 4 channel serial 10, £149, MDE, T-S8 8 channel serial I O, £675, 
IMP ANALOGUE BOARDS: 12 A D 1 32 channel with amp. £615, DUL, 

12 AD 2 as above without amp. £565, DUL; 12 D A 12 bit 4 channel, 
£590, DUL MEMORY: DRAM2 — 256k, £555 MDE, 64k SRAM — 64k, 
£285, MDE, 64k SRAM - 32k, £225, MDE, LDP 256k. £795, MDE: 
T-256k DRAM for T-68000, £775, IMP T-1M 1 Megabyte £3,000 IMP 
DISK I O: FDC up to 4 8" or 5 1 4 Floppies, £175, MDE, DAVID JNR (not 
S100. 2 25' drive size), £355, KDN; KONAN WD1000 INTERFACE £85 
KDE OTHER BOARDS: P&T 488 IEE-488 Interlace, £460 P&T; TERM 
40 Active Termination. £48, MDE 
ANCILLARIES 

MOTOR BOARDS — ASSEMBLED: 6 Slot. £75. MDE. 15 Slot, £135 
MDE FRAMES: DM8000 15 Slot 2 full height drive cut-outs, £495. MDE 
S100 POWER SUPPLIES: from £95 MDE CARD CAGES — COM¬ 
PLETE WITH MOTHER BOARD: 6 Slot. £107, MDE, 15 Slot £185, 
MDE BARE DRIVES — HALF HEIGHT: Epson FT521 5 1 4 DS 48TPI, 
£185; Epson FT540 5 1 4 DS 96TPI. £230; NEC 8' DS DD, £370 TAPE 
STREAMER: Cipher 525CT 5 1 4 Floppy compatible. £550 
NOTE: All prices exclude delivery & VAT 

FOR DETAILS RING 0908 310896 NOW! 

Distributor and Dealer enquiries welcome 


>J'J CSi O-'U 'J 3J'J'jL 4 Engineering 

SOLHURST COMPUTERS LIMITED 

5 Castlesteads Bancroft. Milton Keynes MK13 OPS, England 


PET CONVERSIONS AND UPGRADES 

It’s here at new LOW low price!! 1 
Don’t throw out your old 9" PET 

The micro port 80 column conversion board for the 9" PET CBM basic 4 0 or 
upgrade 2001 3000 series machines will upgrade It to a true 8000 series Simply 
plugs mto the main logic board and with a small keyboard modification turns your 
PET into an 8032 Compatible with any 8032 software and ROM facilities Supplied 
complete with full fitting instructions, or fitted free of charge at our workshops 


Full money back guarantee within 14 days if not delighted £125.00 

Externally mounted switching unit for above (40 80 column suitable) £15.00 

12" VDU (FAT 40) 8 column conversion. £82.00 

40-80 column switchable (two machines in one 1 ) £98.00 


Full keyboard functions ie TAB ESC. REPEAT. SCROLL updown, DEFINE 
WINDOW LOWER CASE GRAPHIC MODE AND DELETE ROM 2 'Cursor’ All 
available in direct or program mode 

Any micro port converted machine is also upgradable to 8086 specification with our 
64K add on board £250 00 
MEMORY UPGRADES 

WHILE-U-WAIT conversion (Dynamic RAM PETS only) 

Memory expansion 8K-32K £53 90 

16K-32K from £43.80, 8k-16K £34.40 
CBM 64 QUALITY SOFTWARE 

If you own a PET system with disk or printer and have added a Commodore 64 then 
why not use your PET as an interlace for the 64? SIP0D is a IEEE to parallel IEEE 
interface allowing you to use all the PET s disk drives, printer, plotters modems etc 
directly from the 64 No memory space is consumed within the 64 as SIP0D loads 
and executes within the PET SIDP0D is supplied complete with interface lead and 
instructions £29.00 

PRINT LINK 64 

Interfaces a 64 directly to any printer with centronics input The printer will respond 
to all the normal basic 4 commands. Supplied complete with instructions and 
interface cable £26.00 

WE ONLY SELL ONE W0RDPR0CESS0R FOR THE 64 WE THINK IT S THE BEST! 
VIZAWRITE 64 TEXT formatting wordprocessor disk or cartridge £69.00 

VIZASPELL 64 Spelling checker with 30.000 word dictionary £59.00 

VIZAWRITE + VIZASPELL Combined package (disk only). £99.00 

MIKR0 ASSEMBLER Write machine code with the ease of Basic £50 00 

ARROW, Save and load to tape up to 7 times faster than normal £39 00 

VICTREE All toolkit and basic 4 0 commands + a lot more £49 00 

ZOOM , An excellent machine code monitor for the 64 £10.00 

GRAPHIX 64 Easy to use high resolution graphics from basic £10.00 

STIX. A most addictive and compelling game (Joysticks required) £17.35 

Offical orders from schools, universities, maior companies etc, are welcome 
UK customers please add 15% VAT Prepaid orders are post free 
Telephone Mick Blgnali for details for any of the above at MICR0P0RT, 7 
Clydesdale Close Boreham. Herts WD6 2SD Tel: 01-953 8385 


TURBO PASCAL 

Extended Pascal for PC DOS. MS DOS, CP M-86 and 
CP M80. Turbo Pascal has the following features: 

★ Full screen interactive editor. 

★ 11 digit floating point arithmetic. 

★ Built in transcendental functions 

★ Dynamic strings and full string handling features. 

★ Program chaing with common variables. 

★ Random access data files. 

★ One pass native code compiler. 

★ Produces object code directly. 

★ Locates Run Time errors directly in source code. 

★ Compiles and Links faster than IBM or MT- 
Pascal. 

★ Requires less than 35k of disk space. 

★ 250 page manual with extensive explanations and 
many illustrated examples. 

★ FREE spreadsheet program written in Turbo 
Pascal. 

Turbo Pascal is written by Bourland International and is in 
no way connected with JRT Systems. 

★ ★ Only £49.95 ★ ★ 

The Creator II and Reporter 

Now you can explore the world of program generators 
without spending a fortune. Full source code supplied. 
(CP M version requires Microsoft Basic) 

IBM and CP M versions.£39.95 

TRS80 Version I/ill.£29.95 

Manual Only.£4.95 

CONGUIN SOFTWARE 

14 Goodwood Close, Morden, Surrey SM4 5AW 

No callers please Phone: 0524 381423 


FLOPPY DISC SYSTEM FOR 
SPECTRUM 

Our new model — BETA DISK is 
even better than ever. 

Some of the main features: 

★ Disc Operating System in EPROM 

★ Uses ONLY 128 bytes of Spectrum Memory 

★ Locates below BASIC programs 

★ Uses Spectrum Keywords 

★ Supports up to FOUR disc drives 

★ Compatible with 40, 80, single or double 
sided drives 

★ Up to 1.6 Mbytes of memory 

★ Random access is provided 

★ BASIC programs can be merged 

★ Duplicated Spectrum connector is provided 

★ Password protected 


n 


£85 excluding VAT 

£2 p&p 


> Technology Research Limited 
Unit 18 Central Trading Estate, Staines, 
Middlesex 

Tel: Staines (0784) 63547 
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MICROMART MICROMART MICROMART 


VALUE ■ VALUE ■ VALUE 


APPLE COMPATIBLE PRODUCTS printer interface card cpa 9 £38.oo 



STAGGERING 
VALUE AT 

£ 319.00 

+ £47.85 VAT 


RS 232 CARD CPA 12 
DISK DRIVE INTERFACE CPA 6 
DISK DRIVE CPA 14 
JOYSTICK CPA 15 


£50.00 

£38.00 

£175.00 

£15.00 



BASE 64A compatible with Apple cards and 
software. Equivalent to Apple II plus with extra 16K 
and new Autostart Monitor. Additional features 
include ROM based system control program, 64K on 
board memory, expandable to 192K. MINI-WRITER 
on board in ROM. 24K system memory. Tiny 
assembler with assembly and disassembly function. 
Upper/lower case. Function commands on 
keyboard. Numerical and cursor keypad. Can load 
140K diskette program to 192K user RAM. 


CABLE CENTRONICS PRINTER CABLE 

£ 12.00 

TAXAN HIGH-RESOLUTION COLOUR 
MONITOR £399.00 

TURNKEY OFFERS 


CP80 DOT MATRIX PRINTER 80 CPS 

£ 189 . 00+ 128 35 VAT 

Various monitors — colour, monochrome and 
amber; and printers can be supplied to order at 
very competitive prices. 

IBM COMPATIBLE PRODUCTS 


ADD-ONS 


80A COLUMN CARD CPA 4 


Z80CARDCPA3 £38.00 

I28K RAM CARD CPA 20 £195.00 

16KRAM LANGUAGE CARD CPA 1 £42.00 

FORTH CARD CPA 2 £45.00 

INTEGER CARD CPA 2A £45.00 

EPROM PROGRAMMER CARD CPA 5 

£49.00 


- Base 64 unit with monitor, two slim line disk drives 

and disk controller card: 

- £ 715 . 00+ £10725 VAT 

£45.00 Base 64 unit with monitor, two slim line disk drives 
and controller card, Z80 card and 80 column card, 
CP80 printer and controller: 

£ 1040 . 00+ 1156 00 VAT 

PC 301 with colour monitor 

£ 1650 . 00+ 2247 50 VAT 



WE HAVE 
TAKEN A BYTE 
OUT OF THE 
PRICE! 

£ 1495.00 

+ VAT 


PAL CARD CPA 7 


£51.00 


PRINTERS AND MONITORS 

RITEMAN SLIM PRINTER 120 CPS 
£ 229 . 00+ £34 35 VAT 
DAISYSTEP 2000 Daisywheel Printer 
£ 249.00 

PHILIPS V7001 12" GREEN MONITOR 

£ 75 . 00 + £U25VAT 


Not dissimilar to IBM PC, includes 2 x 320K 
double sided disk drives. Colour video board and 
128K multifunction card, expandable to 256K, with 
• serial port, parallel port and clock/calendar. 

PC 301 includes five expansion slots, keyboard and 
■ MS DOS 210. _ 

DEALER ENQUIRIES 

We are main distributors for the Base 64A and the 
PC 301. Dealer enquiries are welcome. 

TO ORDER 

Please telephone order particulars to 01-930 5061 
or visit our West End Offices at 58 Jermyn Street, 
London SW1Y6LX. 


58 JERMYN STREET, LONDON SW1Y 6LX ■ TELEPHONE: 01-930 5061 


■ WOLFCROWN ■ 


MicroNation 

Educational and Personal Software 
Agents and Developers 

★ Have you written a program but don’t know 
where to place it? 

★ There are hundreds of software publishers 
— in this country and abroad — some good, 
some bad 

★ An agency is an organisation which 
represents you and your interests in placing 
your software for publication with a software 
house. 

★ Get in touch with us at MicroNation — our 
job is to help you sell your program to the 
right company at the best possible rates. 

For further information and a brochure contact 

MicroNation Ltd, 

41 Walter Road, 

SWANSEA 
SA15PN 
Tel: (0792) 476203 


INTEGRATED SOFTWARE 


At our ‘Integrated Software’ Seminar you will 
be able to: 

Discuss the integrated approach with experts 
See for yourself how the leading products compare 
Find the most appropriate one for your needs 

Send this form TODAY or telephone NOW, as 
places are limited. 

Integrated Software, 42/45 New Broad Street, 
London EC2M 1QY (01-628 0898) 


Please send me details of Integrated 
Software’s Seminar and other services 

Name: . 

Title: . 

Company: . 

Address: . 
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BACK ISSUES SERVICE 

Here is a guide to PC W back issues. Hardware reviews/Benchtests are indexed by manufacturer, 

software by product name. 


Hewlett-Packard 

H 

HP86 

October 1982 

Hewlett-Packard 

HP-125 

April 1982 

Hewlett-Packard 

HP-IL 

March 1982 

HighTech Electronics 

Sid 1 Colour Board 

April 1982 

Hitachi 

MB16001 

June 1983 

Hitachi 

Peach 

■ 

May 1982 

IBM 

1 

9000 Instrumentation 

March 1983 

IBM 

Computer 

PC Junior 

March 1984 

Ikon 

Hobbit 

January 1984 

10 Research Ltd 

Pluto 

1 

December 1982 

Jonos 

J 

Jonos 

April 1984 

JupiterCantab 

Ace 

1 

January 1983 

LSI 

L 

M-Four 

April 1983 

Magus Computer Systems 

M 

Add-On Graphics Board 

September 1983 

Ltd 

MannesmannTally 

MT160L Dot-Matrix Printer 

August 1983 

Mattel 

Aquarius 

November 1983 

Microwriter Ltd 

Microwriter 

September 1982 

Milton Bradley 

Phantom 

July 1983 

Monroe 

Monroe 8820 

April 1982 

Motorola 

MC68000 

December 1982 

Multitech 

Micro-Professor II 

ii 

September 1983 

NCR 

N 

Decision Mate V 

August 1983 

NEC 

PC-8201 A 

December 1983 

NEC 

APC 

September 1983 

Notting Daleltec 

G007 Graphics Module 

March 1983 

Novag 

Constellation 

October 1983 

Olivetti 

0 

M20 

September 1982 

Oric Products 

Oriel 

April 1983 

Osborne 

Executive 

D 

July 1983 

Positron 

r 

9000 

n 

October 1982 

Robocom Ltd 

K 

BitStik 

c 

November 1982 

Sage 

J 

ii 

February 1983 

Scisys 

Chess Champion Mark 5 

January 1983 

Semi-Tech 

Pied Piper 

September 1983 

Sharp 

MZ-700 

February 1984 

Sharp 

PCI 251 

February 1983 

Sharp 

PCI 500 

June 1982 

Sharp 

MZ-80A 

June 1982 

Sharp 

MZ-80A 

April 1984 

Shelton Instruments 

Sig/Net 

April 1983 

Sinclair 

Microdrive 

October 1983 

Sinclair 

ZX Spectrum 

June 1982 

Sinclair 

ZX81 Printer 

January 1982 

SMT 

Goupil-3 

December 1983 

Sord 

M5 

August 1983 

Sord 

Exleigh Expert 

August 1982 

Spectravideo 

SV-318and SV-328 

T 

March 1984 

Tandata 

1 

Homedeck 

April 1984 


MANUFACTURER 

A 

PRODUCT 

ISSUE 

Acorn 

Speech System 

January 1984 

Acorn 

Electron 

October 1983 

Acorn 

BBC Micro 

January 1982 

Acorn 

Teletext Adaptor 

April 1984 

Acorn 

BBCSpeechChips 

April 1983 

ACT 

Apricot 

October 1983 

ACT 

Sirius 1 

February 1982 

Adman Electronics 

Adman Speech 
Synthesiser 

January 1984 

AGF 

Programmable Joystick 

December 1983 

AMS 

Disc Drive: 3in 

January 1984 

Apple 

Lisa 

July 1983 

Apple 

III 

May 1982 

Apple 

Macintosh 

D 

March 1984 

British Micro 

D 

Mimi801 

July 1982 

Brother 

EP44 

r 

April 1984 

C/WP 

V 

Cortex 

December 1983 

Camputers 

Lynx 

March 1983 

Canon 

AS-100 

December 1983 

Canon 

CX-1 

November 1982 

Canon 

X-07 

March 1984 

Casio 

PB-100 

May 1983 

Casio 

fx-9000p 

February 1983 

Casio 

602p 

May 1982 

Casio 

FP-IOPrinter 

April 1982 

Coleco 

Adam 

April 1984 

Commodore 

715 

January 1984 

Commodore 

64 

May 1983 

Compudata 

Tulipsystem 1 

October 1983 

Conchess 

Monarch/Ambassador/ 

Escourter 

March 1983 

Corvus 

Concept 

March 1983 

Currah 

Microspeech Unit 

n 

January 1984 

Dacom Systems 

Is 

Buzzbox 

January 1984 

DCP Microdevelopments 

Speech Pack 

August 1982 

Digihurst 

Microsightl 

October 1983 

Digital Equipment 

RainbowlOO 

November 1982 

Dragon Data Ltd 

Dragon32 

E 

August 1982 

Eaca International 

L 

ColourGenie 

June 1983 

Electroni-Kit 

FX System 

November 1983 

Electroplay 

My Talking Computer 

November 1983 

Epson 

QX-10 

July 1983 

Epson 

HX-20 

December 1982 

Epson 

FX-80 

July 1983 

Epson 

PX-8 

E 

June 1984 

Ferranti 

r 

ArgusPPC 

November 1983 

Fidelity 

Prestige 

February 1983 

Fortune 

Fortune32:16 

August 1983 

Future 

FX20 

r 

October 1983 

Gavilan 

b 

Gavilan MC 

February 1984 

GCE 

Vectrex System 

August 1983 

GCS 

Ferrett 

June 1984 

Gemini 

Multiboard 

February 1982 

GRiD 

Compass 

June 1984 

Gulfstream 

Hyperion 

u 

October 1983 

Hewlett-Packard 

H 

HP-75C 

November 1982 

Hewlett-Packard 

15Cand16C 

September 1982 
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Tandy 

MC-10 

November 1983 


Walters Microsystems 

120 Printer 

December 1982 

Tandy 

Model 100 

August 1983 


Watanabe 

Personal Plotter 

February 1982 

Texas Instruments 

Tl Professional 

May 1983 


Wave Mate 

Bullet 

February 1984 

Texas Instruments 

TI-88 

July 1982 


William Stuart Systems 

Chatterbox 

January 1984 

Texas Instruments 

TI-99/4A 

March 1982 


Wren Computers 

Wren 

April 1984 

Texas Instruments 

TI-59 

January 1983 


Xerox 

16/8 

February 1984 

Torch Computers 

Torch 

January 1983 


Xerox 

820 

January 1982 

Tradecom 

Newbrain AD 

July 1982 





Tycom 

Microframe 

January 1984 
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WARE 



PROGRAM 


ISSUE 



1 L 


1-2-3 

1-2-3 


April 1984 
November 1983 
December 1982 
December 1983 


Information Management 

April 1984 

1982 Database Roundup 

1983 Database Roundup 



Infostar 

Lisawrite 

M 

September 1983 
August 1983 

1983 Spreadsheet 

Roundup 

M 

December 1983 


MasterPlanner 

April 1984 


A 



MasterPlanner 


October 1983 


A 



Mathemagic/Graphmagic 


August 1983 

Accountancy Programs 


June 1983 


Micro FCS 


October 1983 

(General) 




Micropen 


May 1983 

Aquila 


September 1982 


Microscript 


May 1983 


n 



Microtax 


July 1983 


K 



MS-DOS &CP/M-86 


October 1982 


i# 



MS-DOS2 


May 1983 

Benchmarks Explained 


January 1984 


Moneywise 


June1984 

(ReferenceArticle) 

Beta 


August 1983 


Multiplan 


April 1983 

Brainstorm 


February 1984 



0 


Busifile 

Busipost 


January 1984 
February 1983 


Omnis 

Open Access 

July 1983 

June 1984 


c 



Optimum 


November 1983 

Cardbox 


August 1982 



P 


ColorScarfman 


December 1982 


Peachcalc 


March 1984 

CondorDatabase 


November 1982 


Pearl 


October 1982 





Perfect Calc 


October 1983 


n 



Personal Data Base 


March 1984 

Databases (Choosing One) 


March 1982 


Petspeed 

Plannercall 


April 1983 

May 1983 

Dataplan 

Dataprism 


August 1983 

March 1983 


Prophetll 


March 1983 

DBMS2 


June 1982 



D 


Delta 


October 1983 



l\ 


Desq 


December 1983 


Rescue 


April 1983 

DMS 


March 1982 


Revelation 


April 1984 

Dragon Disks 

E 

June 1984 


Sage400 (Accounting) 

s 

October 1983 

E40 


September 1982 


Scred 


August 1983 

Ecalc 


July 1983 


Scripsit2.0 


February 1982 

Everyman 


February 1984 


SearchandFind 


December 1983 

Expert-Ease 


June 1984 


Select 


September 1982 




Silicon Office 


July 1982 


E 



System Builder 


June 1984 

Falc 

r 

January 1984 


Software Various 


April 1984 



Superdeflex 


January 1983 

Financial Director 


June 1983 


Superfile 


January 1983 

FMS80 


April 1982 



Freqout 

U 

February 1982 


TheFinancial Planner 

T 

December 1983 


n 



The Spreadsheet 


September 1983 

Homeword 


February 1984 


TK! Solver 


February 1984 

HP41-CText Editor 

Home Accounts/Finance 


November 1982 
January 1984 


Tomorrow's Office 

If 

June 1983 

Manager 



View 

V 

August 1983 
November 1983 






VisiOn 


Personal Computer World Specials : 1984 M icrocom puter 


VisiCalc 

Visuall 


June 1983 
February 1984 

Benchtest Special: (£2.40 incp&p)—20leading micros 
reviewed by the PCW team. Desktop Computing: (£2.25 inc 


Vu-Calc (for Spectrum) 

w 

September 1983 

p&p)—comprehensive guide to using micros in your 


WordHandlerll 

Word 

March 1983 

June 1984 

i business. Binders: (£3.95each inc p&p)- 

-keepyour 



copies in order with these strong, attractive yellow 


Wordspell 


March 1984 


binders. 



Workslate 


January 1984 




dBase II 


May 1982 


I Anyoneissue£1.50;alladditionalissues£1.00each. 53/55FrithStreet,LondonW1A2HG.PIeaseallow ' 

| Benchtest special £2.40. Desktop Computing £2.25. upto3weeksfordeliveryanddon'tforgettostateyour I 

j Binders£3.95each.AII prices include post and package. nameandfulladdresswithyourorder. State clearly on a j 

i *OverseasordersrequiringAirMailpostageadd£1.00per separatepieceofpapertheissue(s)yourequireand i 

| copy.Cheques/PO payabletoComputingPublications Ltd, encloses cheque/PO. ! 


j Name_Address_ j 
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WIN! a super VIP 
day at SILVERSTONE 


with SPECTRUM 
and ACORN 

On August Bank holiday August 
27th There’s a Super competition 
starting NOW at SPECTRUM arran¬ 
ged in conjunction with ACORN 
Computers, there are Two prizes for 
two people each of a Fabulous all 
expenses paid day out at Silver- 
stone Races. 

Pick up an entry form from your 
local Spectrum dealer Now! No 
Purchase Required 



Get Your Copy of 

MICRO 

UPDATE 


Spectrum's own magazine 
from your local Spectrum 
dealer- NOW! All the info on 
the very latest in home 
micros and add-ons for your 
computer. 



SPECTRUM 

PRICE 


Byte Drive 500 


Designed by a British team to give 
Oric owners a big increase in storage 
capacity, at an economical cost 
Byte Drive delivers a performance 
of 500K Bytes (440K Bytes formatted) 
from a double density disk drive. By 
dramatically lowering access times 
(3ms average) Byte Drive 500 allows 
far more ambitious projects. It'll sup- 

K ort functions like W.P & a range of 
usiness & scientific applications 
The Byte Drive 500 package incl¬ 
udes: 3 F D D. Unit; Power Supply & 
Mams Cable; Hybrid Interface Cable, 
Master D O S. disk; 100-page manual 


Computer Latest 

Dealers News 


or prospective dealers. If you would 
like to know more about becoming a 
SPECTRUM APPOINTED DEALER on 
an exclusive area basis please write to: 
MIKE STERN or DUDLEY LANGMEAD 
Spectrum UK Ltd.Burrowfield, 
Welwyn Garden City, Herts or 
Telephone (07073) 34761 


• For up-to-date news, 
information & offers from 
SPECTRUM - see PRESTEL 
page 600181 for details. 


BBC Model B 
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Including Free! 

■ BBC Cassette recorder 
■ 5 pieces of software 

when you buy a BBC ‘B’ from Spectrum. 

The BBC MODEL B, probably the 
most flexible personal microcomputer 
available today. Using powerful BBC 
BASIC, the BBC B is widely accepted as 
providing the educational standard for 
computer learning. 

The model B features a variety of 
interface ports allowing easy connec¬ 
tion not just of ordinary peripherals but 
also second processors or devices to 
give access to teletext or prestel 
services. 


SPECTRUM PRICE 

399 


Opus Disk Drive 


for BBC Model B' 

Here's the very latest in 5Va” 
disk drives for your BBC Micro. 

The Opus 5401 is a single-sided 
40 Track drive with direct-drive 
and microprocessor control. This 
reliable and advanced drive has 
our 1-Year guarantee. 

Call in at your local Spectrum 
dealer and ask for the product by 
name. 

Including: MANUAL & 
UTILITIES DISC. 



Not all stores carry every advertised item, please phone before making a journey • prices correct at time of going to press EAOE 


spectrum 


CHARGE CARO 


Up to £1000 
Instant Credit 


• There's up to £1,000 worth of Instant Credit 
available on a Spectrum Chargecard. See your 
local SPECTRUM dealer for written details (UK 
mainland only) Typical APR -29.8% 


3 Year 
Guarantee 






























The UK’s most popular home micro computer range 

Spectrum & Commodore 

Spectacular 









SX64 Portable 

Commodore SX64 Com¬ 
puter Plus: • MPS-801 • 

Easy script • Easy file • 

Easy stock. 

Total Package Value £1350 


SPECTRUM PRICE 

799 


1701 Monitor 

SPECTRUM PRICE 

•229 


Commodore 

MPS-801 

Printer 

Plus: 

• Easy script 

• Games disk 


Total 

Package Price £304.00 
SPECTRUM PRICE 


Commodore 64 


Package Value £293.95 

SPECTRUM 
PRICE 


I.7J 

199 


Commodore 

1541 

Disk Drive 

Plus: 

Introduction 
to Basic 
Easy File 


Total Package 
value £293.95 


Plus: SPECTRUM PRICE 

• C2N Data Rec- a 
order • 4 Games t 
cassettes • Quick- 
shot joystick 


244 


.95 


MPS-801 


Printer 


A superb dot matrix printer designed tor Com¬ 
modore home micros. 

It has full graphics, (upper and lower case) and a 
print speed of 50 cps. Paper is tractor-fed, and 
accepts up to 80 characters per line. No interfaces 
are needed for either the VIC-20 or the Com¬ 
modore 64 


Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manufactured by Sinclair Research Ltd. 


For standard single-sided single density 5V4 
inch disks, storing over 174 kilobytes of 
data. Disk controller and Disk Operating Sys¬ 
tem are built in foi memory economy. Can pro¬ 
cess commands while the computer carries on 
with other tasks. Extension bus allows you to 
daisy-chain' other peripherals. 


1541 Disk Drive 


Plus: Easy Script Future Finance 
Easy File Programs 
Plus: Games Disk 


6 \ 


SPECTRUM PRICE 


All for £ 
Only 


Commodore 64 Package 


• As part of Spectrum's customer services, a com- 
prehenesive 3-Year Guarantee is available on most of the 
equipment sold by SPECTRUM stores, nationwide. Please 
ask your local dealer to explain the scheme for your own 
equipment. 


More from Spectrum... 













































Micro Dealer UK’s 


Superb value-for-money! 



Britains No.l Weekly Software Chart 



PROGRAM 

SUPPLIER 

MACHINE 

PRICE 

Sabre Wolf 

Ultimate 

Spectrum 

£9.95 

Mugsy 

Melbourne House 

Spectrum 

£6.95 

Beachead 

Access 

CBM 64 

£9.95 

Valhalla 64 

Legend 

CBM 64 

£14.95 

Tornado Low Level 

Vortex 

Spectrum 

£5.95 

Lords of Midnight 

Beyond 

Spectrum 

£9.95 

Hulk 

Adventure International 

Spectrum 

£9.95 

Psytron 

Beyond 

Spectrum 

£7.95 

Kosmic Kanga 

Micromania 

Spectrum 

£5.95 

Sheep in Space 

Llamasoft 

CBM 64 

£7.50 

Hulk 

Adventure International 

CBM 64 

£9.95 

Beaky & the Eggsnatchers 

Fantasy 

Spectrum 

£6.50 

Fighter Pilot 

Digital 

Spectrum 

£7.95 

Jack & the Beanstalk 

Thor 

Spectrum 

£5.95 

Tales of the Arabian Knights 

Interceptor 

CBM 64 

£7.00 

War of the Worlds 

CRL 

Spectrum 

£7.95 

House of Usher 

Anirog 

CBM 64 

£6.95 

Son of Blagger 

Alligata 

CBM 64 

£7.95 

Loco 

Alligata 

CBM 64 

£7.95 

Star Trooper 

Melbourne House 

CBM 64 

£6.95 

Antics 

Bug Byte 

Spectrum 

£6.95 

Jet Set Willy 

Software Projects 

Spectrum 

£5.95 

Cavalon 

Ocean 

Spectrum 

£6.90 

Encounter 

Novagen 

CBM 64 

£8.95 

Spitfire 

Alligata 

BBC 

£8.95 

Gyropod 

Taskset 

CBM 64 

£6.90 

Automania 

Micro Gen 

Spectrum 

£6.95 

Night Gunner 

Digital 

Spectrum 

£8.95 

Inferno 

Richard Sheppard 

Spectrum 

£6.50 

Titanic 

R & R Software 

Spectrum 

£7.95 

Overdrive 

Superior 

BBC 

£7.95 

Trashman 

New Generation 

Spectrum 

£5.95 

Minitron 

Anirog 

VIC 

£4.95 

Bongo 

Anirog 

CBM 64 

£7.95 

Max 

Anirog 

VIC 

£4.95 

Atic Atac 

Ultimate 

Spectrum 

£5.50 

Hulk 

Adventure International 

BBC 

£9.95 

Flight Path 737 

Anirog 

VIC 20 

£7.95 

Football Manager 

Addictive 

Spectrum 

£6.95 

The Quill 

Gilsoft 

CBM 64 

£14.95 

Auf Wiedersehen Pet 

Tynesoft 

Spectrum 

£5.95 

Flight Path 737 

Anirog 

CBM 64 

£7.95 

Where's my Bones 

Interceptor 

CBM 64 

£7.00 

Ad Astra 

Gargoyle Games 

Spectrum 

£5.95 

Bozo's Night Out 

Taskset 

CBM 64 

£6.90 

Moon Alert 

Ocean 

Spectrum 

£5.90 

Les Flics 

PSS 

Spectrum 

£6.95 

Cook-Book 

Bug Byte 

Spectrum 

£9.95 

747 

Dr. Soft 

Electron 

£7.95 

Blue Thunder 

Richard Wilcox 

Spectrum 

£5.95 


Amstrad Software all at €8.95 


EDUCATIONAL 
SOFTWARE 
Wordhang 
Happy Numbers 
World Wise 

Animal, Vegetable,Mineral 
Happy Letters 
Happy Writing 
Time Man 1 


Time Man 2 
Map Rally 
ARCADE GAMES 
Home Runner 
Harrier Attack 
Sultans Maze 
Spanner Man 
Oh Mummy 
Roland in Care 


Roland on the ropes 
Electron 22622 
Gems of Stradus 
Chess 
Laser Wrap 
Haunted Hedges 
Codename Matt 
Xanagrams 
Hunter Killer 


3-D Invaders 
Alien Break in 
Atom smasher 
Electro Freedy 
Fire Blaster 
Admiral Graf Spee 
Star Commands 
Crazy Golf 
Punchy 


Memotech 

MIX Series 



Memotech MTX 512 FDX Disk Drive 


64K RAM 

16 User definable Function Keys • 12 Key Numeric 
Pad • Z80A at 4MHz • 24K ROM containing MTX 
BASIC • MTX NODDY FRONT PANEL DISPAY • 
ASSEMBLER/DISASSEMBLER Video Display Pro¬ 
cessor with 16K video-RAM • 64K User RAM Twin 
RS232 Communications Board ROM Expansions 
Node Systems • MTX PASCAL • MTX FORTH 
Eight User Definable Virtual Screens • Up to 32 
SPRITES 


Up to eight Floppy Drives • Colour 80 
Column Board (optional) Fast Access Silicon 
Discs • Powerful Floppy Disc Controller 
Board CP/M 2.2 Supplied • Teletext Com¬ 
patible 

SPECTRUM PRICE £995.00 


Memotech 32K RAM Expansion.£50 

Memotech 64K RAM Expansion.£85.00 

Memotech 128K RAM Expansion £160.00 

Memotech RS232 Communication Port £60.00 
SEPERATE EXPANSION ITEMS 

Silicon Disc (256K).£385 00 

80 Column Colour Board.£100.00 

Floppy Disc Controller Board £230.00 

7 Way Bus & Support Software 

for S O.£50.00 

MEMOTECH SOFTWARE 

Backgammon (Cassette) £8.95 

Chess (Cassette).£9.95 

Blobbo (Cassette).£6.95 

Kilopede (Cassette) £6.95 

Super Minefield (Cassette).£6.95 


SPECTRUM PRICE 

315 

Also available MTX 500 32K RAM £275 


Spectravideo 



Both complete with cassette player 
and 2 pieces of software 


Not all stores carry every advertised Item, please phone before making a journey - prices correct at time of going to press HOE 


spectrum 


CHARGE CARD 


Up to £1000 
Instant Credit 


• There's up to £1,000 worth of Instant Credit 
available on a Spectrum Chargecard. See your 
local SPECTRUM dealer for written details (UK 
mainland only) Typical APR -29.8% 


(sre 3 Year 
W Guarantee 
































Atari 800XL 



• Powerful 64K RAM • Full-stroke 
keyboard • Full sound with 3V2 octave 
range • 11 Graphic Display modes • Full 
colour (256 Colours - 128 colours can be 
displayed at one time) Ask to see this 
super new micro at your local SPECTRUM 
dealer NOW! 

Atari 600XL.... £159.99 


1010 CASSETTE RECORDER £49 99 

1050 DISK DRIVE.£299 99 

1027 LETTER QUALITY PRINTER £299.99 

1020 PRINTER PLOTTER £199.99 


SPECTRUM PRICE 

249 


TRACK BALL.£39.99 

SOFTWARE 

DIG DUG.£29 99 

LONE RAIDER .£14.99 


And many more 


Monitors 

Commodore Model 1701 

A superb Colour Monitor with sound 


Cumana 


Disk Drives 



SET" £ 230 


PHOENIX Amber.£126.50 

FIDELITY CM14 Colour.£199.95 

SANYO 14” Colour TV (ideal as a 

monitor).£229..95 

SANYO CDD 3125NB Colour 

Monitor.£285.35 

SANYO 12” Green Monitor.£99 95 


FOR BBC 


CS100E.. 

.£175.95 

CS100. 

.£194.35 

CS200E 

.£224.25 

CS200. 

.£263.35 


FOR DRAGON 

DS250. 

.£284.05 

DS500. . . 

.£332.35 

DS1000 . 

.£355.35 

DD500 

.£435.85 


0ric Atmos 




■ Lots of exciting programs 
available 

■ Built-in centronics printer 
interface (no RS232 needed - 
just plug in your printer) 

■ Full-featured keyboard with 
sculptured keys 

■ Seperate keys for cursor 
control 

■ Built-in speaker 

■ Special sound effects for 
game programmers 


Check with 
your local 
Spectrum 
Dealer 
for low-low 
prices 


Sensational 

Printer Offers 

from Spectrum 



Quendata Printers 


Great 
value from 
Spectrum 


Just look at this for value - a true daisy- 
wheel printer offering top quality printing 
at a remarkably low price. Print speed is 
18/20cps, uni-or bi-directional printing 
(depends on software), variable pitch. 

Tractorfeed additional extra 


SPECTRUM PRICE 

'289* 


Alphacom 32 



LOW LOW 
SPECTRUM PRICE 


Offer 
ends 
Aug 31st 
'84 



ALPAHCOM 42 For Dragon, BBC, 
Commodore, Atari (Interfaces extra) 

.Spectrum Price £79.95 

Paper Rolls for Alphacom printers 

Box of 5 rolls.£6.00 


Other Printer 
Bargains 


SEIKOSHA 

GP50A.£138.00 

GP50S Spectrum.£138.00 

GP500A.£200.10 

GP550A.£299.00 

GP100A.£200.10 

GP100A Mkll.£199.95 

GP100AS-RS232.£200.10 

GP100A Spectrum.£228.85 

GP100VC VIC 20/64.£200.10 

GP250X Centronics/RS232 .£270.25 

GP700A Colour Printer.£458.85 

Friction Feed GP100/250X.£28.75 

SEIKOSHA INTERFACES & CABLES 
Apple II to GP700A - Digiteck Super 

Printmaster.£112.70 

RS232 for GP700A.£92.00 

Dragon Cable/BBC Cable 

.each at £11.50 

Standard Centronics Parallel 

Cable.£23.00 

EPSON 

FX80.£503.70 

FX80 - Tractor Feed.£36.80 

RX80T.£286.35 

RX80FT.£327.75 

MX82T/3.£342.70 



Stack Light Rifle 


For Commodore 
64, VIC-20 & 

ZX Spectrum 

SPECTRUM £**095 


PRICE 


Including 3 FREE Games 

Available for the SPECTRUM VIC-20, and the 
COMMODORE 64 comes complete with 12 
feet of cable and three exciting action software 
games including HIGH NOON SHOOTOUT 
with full sound effects 


Not all stores carry every advertised item, please phone before making a |ourney • prices correct at time of going to press EAOE 


• As part of Spectrum's customer services, a com- 
prehenesive 3-Year Guarantee is available on most of the 
equipment sold by SPECTRUM stores, nationwide. Please 
ask your local dealer to explain the scheme for your own 
equipment. 


More from Spectrum... 















































































Everything you’ve ever wanted for your 



DKTronics Keyboard 



for ZX Spectrum 
SPECTRUM 
PRICE £i 


45 



ZX Spectrum 

48K 

Spectrum Computer Centres have no connec¬ 
tion whatsoever with the ZX Spectrum manu¬ 
factured by Sinclair Research Ltd. 

‘ 129 * 


New & Exclusive to Spectrum! 

Indescomp 

Super quality add-on’s for ZX SPECTRUM 


Sound 

32K Ram 

Joystick 

Domestic 

Amplifier 

Pack 

Interface 

Controller 


a 


m 

10" 

E 39" 

14" 

49 95 


Alphacom Thermal printer for ZX SPECTRUM.£59.95 



Digital Tracer 

from RD labs 
for the ZX 
Spectrum 

£ 55- 50 


Quickshot 

ST0NECHIP ACCESSORIES 

Joystick. 

SPECTRUM fcr 

PR,CE i 

For the 

ZX SPECTRUM 

ECHO 

AMPLIFIER 

Programmable 

Joystick 

Interface 

Coming soon 

SPECTRUM KEYBOARD 
WITH SOUND NO NEED 
TO TAKE YOUR SPEC 
TRUM APART 

11" ^ 

| £ 19 95 

£ 24 95 

£ 59 95 


Cheetah 
32K RAM 
Pack £39.9S 






Kempston 

Joystick 
Interface £1 5 

(Joysticks opt. extra) 


CURRAH Speech Synthesiser. £29.95 


DKTRONICS Lightpen.£19.95 

DKTRONICS DUALPORT Joystick 

Interface.£14.95 

STACKLIGHT Rifle with 
3 FREE GAMES.£29.95 


Sinclair ZX INTERFACE 2 

The new ROM Cartridge/Joystick interface 
Loads programs instantly! Takes two joysticks! 
Just plug in and play. ONLY £19.95 
Plus New ROM cartridge software. 


Prism VTX 5000 
Modem 



NOW, YOUR ZX SPEC¬ 
TRUM IS YOUR KEYTO THE 
WORLD with the incredible 
PRISM VTX 5000 MODEM 

■ Versatile modem for ZX Spectrum 
(16K or 48K) versions ■ Slim design 
fits easily, matches your micro ■ Ins¬ 
tant access to PresteT & Micronet 800 
information services ■ Instant com¬ 
munication with other ZX Spectrum 
users ■ Use the Prism VTX 5000 with 
a Sinclair printer -and print Prestel 
frames 

SPECTRUM PRICE 





GRANADA PERSONAL COMPUTING TITLES 
The ZX Spectrum and how to get the most from 


it.£5.95 

The Spectrum Programmer.£5.95 

The Spectrum Book of Games.£5.95 

Introducing Spectrum Machine Code £7 95 

The Apple II Programmer's Handbook £10.95 

Programming with Graphics.£5.95 

The Dragon & how to make the 

most of it.£5.95 

Computing for the Hobbyist & small 
Business £6.95 

Simple Interfacing Projects £6.95 

The BBC Micro An expert guide.£6.95 

Commodore 64 Computing £5.95 

The Oric-1 and how to get the most from 

it.£5.95 

The Dragon 32 book of games £5.95 

Computer Languages and their uses £5.95 

Lynx Computing.£6.95 

21 Games for tne BBC Micro.£5.95 

Choosing a Microcomputer.£4.95 

Databases for fun & profit.£5.95 

Introducing the BBC Micro.£5.95 

SUNSHINE 

The Working Spectrum.£5.95 

Functional Forth for the BBC. £5.95 

The Working Dragon 32 £5.95 

Dragon 32 Games Master £5.95 

The Working Commodore 64 £5.95 

Commodore 64 Machine Code Master £6 95 

The Working Dragon £5.95 

The Working Spectrum.£5.95 

The Working CBM 64 £5.95 

Dragon 32 Games Master £5.95 

JOHN WILEY 

Atari Basic £9.75 

Using BBC Basic £6.95 

Winning games on the Commodore 64 £5.95 

Hot programs to feed your Dragon £6.95 

ZX Spectrum explored.£5.95 

Mastering th ZX Spectrum.£5.95 

Mastering the Vic 20.£5.95 

Small business computers for the first time 
users.£7.95 


Net all stores carry every advertised item, please phone before making a journey - prices correct at time of going to press EftOE 


spectrum 


CHARGE CARD 


Up to £1000 
Instant Credit 


• There's up to £1,000 worth of Instant Credit 
available on a Spectrum Chargecard. See your 
local SPECTRUM dealer for written details (UK 
mainland only) Typical APR -29.8% 


fare 3 Year 
w Guarantee 



















































































There’s a Spectrum near you... 


AVON 


iATH Software Plus, 12 York St 
el: (0225) 61676 

IVESTON-S-MARE K & K Computers. 
52 Alfred St Tel: (0934)419324 


BEDFORDSHIRE 


)UNSTABI1 Dormans 7-11 Broad Walk 
el. (0582) 65515 

IIGHTON BUZZARD The Computer Ctr 
it Milton Keynes Music, 17 Bridge St 
el: (0525)376622 
JJTON Terry-More, 49 George St. 
el: (0582) 23391/2 


DORSET 


BOURNEMOUTH Lansdowne Computer Ctr 
1 Lansdowne Crescent. Tel: (0202) 20165 


BERKSHIRE 


The 


JRACKNELL Computer Centre. 44 
Broadway Tel: (0344) 427317 
SL0U6H MU Games and Computers 245 
High SL Tel: (0753) 21594 


BUCKINGHAMSHIRE 


3LETCHLEY Rams Computer Centre, 

117 Queensway. Tel: (0908) 647744 
2HESHAM Reed Photography & Comp¬ 
ilers. 113 High bt. Tel (0494) 783373 


CAMBRIDGESHIRE 


CAMBRIDGE K P Computers Ltd. 19/20 
Market St. Tel: (0223) 312240 
Open 6 Days) 

PETERBOROUGH Ptrbrgh Communications. 
31 Midland Rd. (0733) 41007 


CHANNEL ISLANDS 


GUERNSEY Gruts, 3-5 The Pollett, 

St Peter Port. Tel: (0481) 24682 
JERSEY Audio & Computer Centre. 

7 Peter St, St Helier Tel. (0534) 74000 


CHESHIRE 


ALTRINCHAM Mr Micro 28 High St. 

Tel (061) 941 6213 
CREWE Microman Unit 2, 

128 Nantwich Rd. Tel: (0270) 216014 
ELLESMERE PORT RFR Computers, 1 
Pool town Rd Whitby Tel: 051 356 4150 
MACCLESFIELD Camera & Computer Cen¬ 
tre 118 Mill St. Tel: (0625) 27468 
STOCKPORT Wilding Ltd 
1 Little Underbank Tel: (061) 480 3435 
WARRINGTON Wildings, 111 Bridge Si 
Tel: (0925) 38290 

WIDNES Computer City, 78 Victoria Road. 
Tel: (051) 420 3333 
WILMSLOW Swift of Wilmslow, 4-6 St. 
Annes Parade. Tel: (0625) 526213 


CLEVELAND 


MIDOLESBOROUGH McKenna & Brown, 
206 Linthorpe Rd. Tel: (0642) 222368 


CORNWALL 


ST AUSTELL A B & C Computers. Duchy 
House, 6 Lower Aylmer Sq. 

Tel. (0726) 67327 


CUMBRIA 


BARROW-IN-FURNESS Barrow Computer 
Centre. 2/4 The Mall. Tel: (0229) 38353 
CARLISLE The Computer Shop, 56-58 
Lowther St. Tel: (0228) 27710 
PENRITH Penrith Communications, 

14 Castlegate. Tel: (0768) 67146 
Open Mon-Fri till 8pm 
WHITEHAVEN P D Hendren 15 King SL 
Tel: (0946) 2063 


DERBYSHIRE 


ALFRETON Gordon Harwood 69-71 High 
St Tel (0773) 832078 
CHESTERFIELD The Computer Centre, 

14 Stephenson Place Tel (0246) 208802 
DERBY C T Electronics, at Camera Thorpe, 
The Spot Tel: (0332) 360456 


DEVON 


EXETER Seven Counties (Computers) Ltd., 7 

Paris Street. Tel: (0392) 211212 

EXMOUTH Open Channel. 30 The Strand. 

Tel. (0395) 264408 

PLYMOUTH Syntax Ltd., 76 Cornwall 

St Tel: (0752) 28705 

TIVERTON Actron Micro Computers, 

37 Bampton St. Tel: (0884) 252854 
TORQUAY Devon Computers, 8 Torhill Rd., 
Castle Circus. Tel: (0803) 526303 


DARLINGTON McKenna & Brown. 
102 Bondgate. lei: (0325) 459744 


ESSEX 


BASILDON Godfrey's 28-32 East Walk, 
Tel: (0268) 289379 

BASILDON Godfrey s Computer Centre, 5 
Laindon Main Centre Lamdon. Tel (0268) 
416747 

CANVEY ISLAND Tower Radio Ltd., 43 High 
St. Tel 0268 68221 1 
CHELMSFORD Maxton Hayman Ltd. 

5 Broomfield Rd. Tel: (0245) 354595 
COLCHESTER Colchester Computer Ctr. 

16 St. Botolphs St. Tel: (0206) 47242 
GRAYS H Reynolds. 79 Orsett Rd 
Tel: (0375) 5948 

ILFORD Woolfmans, 76 Ilford Lane. 

Tel: (01) 478 1307 

ROMFORD Computer Centre, 72 North St. 
Tel 0708 752862 

SOUTHEND Computer Centre 332 London 
Rd. Tel: T.B.A. 


HAMPSHIRE 


BASINGSTOKE Fisher's, 2-3 Market 
Place. Tel: (0256) 22079 

PORTSMOUTH (Waterlooville) G B 

Microland. London Rd., (Opp. Co-op) 

Tel: (07014) 59911 

SOUTHAMPTON RJ Parker & Son Ltd., 

11 West End Rd., Bitterne. 

Tel (0703) 445926 

SOUTHAMPTON LT.C. Ltd, 112 East SL, 
Tel: (0703) 333958/24703 
WINCHESTER Winchester Camera & 
Computer Centre. 75 Parchment St. 

Tel: (0962) 53982 


HEREFORD 

HEREFORD Melgray Hi-Tech Ltd, 

49 Broad St. Tel: (0432) 275737 


HERTFORDSHIR 

E 


BOREHAMWOOD Master Micro. 

36 Shenley Rd. Tel: (01) 953 6368 
HITCHIN camera Arts (Micro Computer 
Division), 68A Hermitage Rd., 

Tel: (0462) 59285 

POTTERS BAR The Computer Shop, 

197 High SL Tel: (0707) 44417 
ST ALBANS (Herts) Clarks Computer 
Centre 14-16 Hollywell Hill. 

Tel: (0727) 52991 

STEVENAGE D J Computers. 11 Town 
Square Tel: (0438) 65501 
WATFORD SRS Microsystems Ltd., 94 The 
Parade, High St. Tel: (0923) 26602 

WELWYN GARDEN CITY D J Computers. 40 
Fretherne Rd., Tel (07073) 28435/28444 


HUMBERSIDE 


BEVERLEY Computing World, 10 Swaby's 
Yard Dyer Lane. Tel: (0482 881831 
GRIMSBY RC Johnson Ltd., 22 Friargate, 
Riverhead Centre. Tel: (0472) 42031 
HULL The Computer Centre, 

26 Anlaby Rd Tel: (0482) 26297 


ISLE OF MAN 


DOUGLAS T H Colebourn Ltd., 

57-61 Victoria St. Tel. (0624) 3482 


ISLE OF WIGHT 


COWES Beken & Son. 15 Bath Rd. Tel: 
(0983) 297181 


KENT 


BECKENHAM Supa Computers Ltd., 425 
Croydon Rd., Tel: (01) 650 3569 
BROADSTAIRS Video Vision 19/20 Willow 
Court, St. Peters Park Road Tel: (0843) 
63284 (No Early Closing Day) 

BROMLEY Computers Today 31 Market 
Square Tel (01) 290 5652 
DOVER Kent Photos & Computers, 4 King St. 
Tel (0304) 202020 
GRAVESEND Marshalls Computers & 
Cameras, 3 Windmill SL Tel: (0474) 65930 
RAINHAM Microway Computers Ltd., 39 
High SL Medway Towns. 

Tel: (0634) 376702 


SEVENOAKS Ernest Fielder Computers, 
Dorset St. Tel (0732) 456800 
SITTINGBOURNE Computers Plus, 65 High 
St Tel: (0795) 25677 
TUNBRIDGE WELLS Modata Computers 
Ltd. 28-30 St Johns Rd. Tel: (0892) 
41555 


LANCASHIRE 


ACCRINGTON PV Computers, 

104 Abbey SL Tel: (0254) 36521/3261 1 
BLACKBURN Tempo Computers, 9 Railway 
Rd. Tel. (0254) 691333 
BURNLEY IMO Computer Centre, 39/43 
Standish St BB11 1AP Tel: (0282) 54299 
BURY (Urncs) Micro-North, 7 Broad St. 

Tel (061) 797 5764 
PRESTON Wilding's, 49 Fishergate 
Tel: (0772) 556250 


LEICESTERSHIRE 


MARKET HARBOROUGH Harborough Home 
Computers, 7 Church St. 

Tel (0858) 63056 


LINCOLNSHIRE 


LINCOLN MKD Computers, 24 Newlands, 
Tel: (0522) 25907 


LONDON 


E6 Percivals, 85 High St. North, East Ham 
Tel: (01) 4 72 8941 

El 7 Erol Computers Ltd., 125 High-Street 

Walthamstow Tel: (01) 520 7763 

EC1 Pedro Computer Services Ltd., 47 

Clerkenwell Road Tel: (01) 251 8635 

EC2 Devron Computer Centre, 155 Moorgate 

Tel. (01) 638 3339/1830 

N14 Logic Sales. 19 Broadway. The Bourne, 

Southgate Tel. (01) 882 4942 

N20 Castlehurst Ltd 1291 High Rd 

Tel (01) 446 2280 

NW4 Da Vinci Computer Store, 112 Brent 
St., Hendon Tel: (01) 202 2272 
SE1 Vic Odden s 6 London Bridge Walk. 
Tel: (01) 403 1988 

SE9 Square-Deal, 373-375 Footscray Rd., 
New Eltham. Tel: (01) 859 1516 
SE15 Castlehurst Ltd., 152 Rye Lane. 
Peckham. Tel: (01) 639 2205 
SW5 CLM/Matmos 264 Earls Court Tel: (01) 
373 458/6333 

SW16 Buffer Micro Shop, 310 Streatham 
High Rd. Tel: (01) 769 2887 
SW1B Emcom, 31 High St., Wimbledon. Tel: 
(01) 947 7678 

W1 Computers of Wigmore St., 87 Wigmore 
St. Tel: (01) 486 0373 
W1 GK Photo & Computers, 92-94 Wardour 
St. Tel: (01) 437 0182 
W1 Sonic Foto & Micro Centre, 256 
Tottenham Court Rd. Tel: (01) 580 5826 
W7 TK Electronics, 11/13 Boston Rd., 
Hanwell. Tel: (01) 579 2842 


MANCHESTER 

GREATER 


BOLTON Wilding Ltd., 23 Deansgate. 

Tel: (0204) 33512 

MANCHESTER Lomax Ltd., 8 Exchange St. 
St. Ann s Square. Tel: (061) 832 6167 
OLDHAM Home & Business Computers Ltd., 
54 Yorkshire St. Tel: (061) 6331608 
ROCHDALE Home & Business Computers, 
75 Yorkshire St. Tel: (0706) 344654 
SWINTON Mr Micro Ltd., 69 Partington 
Lane. Tel: (061) 728 2282 
Late Night Friday 

WIGAN Wilding Ltd, 11 Mesnes St. 

Tel: (0942) 44382 


MERSEYSIDE 


BIRKENHEAD Fairs Cameras & Hi-Fi, Dacre 
Hill, Rock Ferry. Tel (051) 645 5000 
HESWALL Thornguard Computer Systems, 
46 Pensby Rd. Tel: (051) 342 7516 
HUYTON Ian Houghton 5 Huyton Hey Rd. 
Tel: (051) 489 5785 

UVERPOOL Beaver Radio. 20-22 White¬ 
chapel. Tel (051) 709 9898 
LIVERPOOL (Aintrec) Hargreaves. 31-37 
Warbreck Moor Tel: (051) 525 1782 
SOUTHPORT Central Computers, 575 Lord 
St. Tel: (0704) 31881 
ST HELENS Studio 55, 55 Ormskirk St. 

Tel (0744) 39496 


MIDDLESEX 


ED6WARE GK Photographic & Computers 
106 High St Tel: (01) 951 1000 
HARROW Camera Arts, (Micro Computer 
Division) 42 St Ann's Rd. 

Tel: (01) 427 5469 

STAINES Spelthorne Microsystems Ltd. 2 
Kingston Rd. Tel: (0784) 55659/55554 
TEDDINGTON Andrews. Broad St. 

Tel: (01) 977 4716 

UXBRIDGE J K L Computers, 7 Windsor St. 
Tel: (0895) 51815 


SUFFOLK 


NORFOLK 


FAKENHAM Fastview, 12 Norwich Rd. 

Tel: (0328) 51319 
NORWICH Sound Marketing, 52 St. 
Benedicts St. Tel: (0603) 667725 
THETFORD C B & Micros, 21 Guidhall St 
Tel: (0842) 61645 


NORTHAMPTONSHIRE 


NORTHAMPTON Dormans, 22 Princes Walk 
Grosvenor Centre Tel (0604) 37031 


NOTTINGHAMSHIRE 


NOTTINGHAM Jacobs Computers, 13 
Middlegate Newark. Tel: (0636) 72594 
WORKSOP Computagrafix, 132 Bridge St. 
Tel: (0909) 472248 


NORTHERN IRELAND 


BELFAST Arthur Hobson Ltd, 37 Great Vic¬ 
toria St. Tel. (0232) 246336 
PORTSDOWN Pedlows, 16 Market St, 
Craigavon Co Armagh. Tel: (0762) 332265 
LONDONDERRY Foyle Computer Systems, 
3 Bishop St. Tel. (0504) 268337 
NEWRY Newry Computer Centre. 34 
Monaghan St. Tel: (0693) 66545 


NORTHUMBERLAND 


MORPETH Telerents 31 Newgate St. Tel: 
(0665) 513 537 


OXFORDSHIRE 


ABINGDON Ivor Fields Computers, 21 Stert 

St. Tel: (0235) 21207 

BANBURY Computer Plus, 2 Church Lane. 

Tel: (0295) 55890 

OXFORD Ivor Fields, 7 St Ebbes St. 

Tel (0865) 247082 


SCOTLAND 


ABERDEEN North East Computers, 1-3 Ellis 
St, Peterhead. Tel: (0779) 79900 
AYR Vennals, 6A New Bridge St. 

Tel: (0292) 264124 
DUMFRIES Vennals, 71 English St. 

Tel: (0387) 54547 
EDINBURGH The Silicon Centre, 

6-7 Antigua St. Tel: (031) 557 4546 
BLASBOW Victor Morris Ltd, 340 Argyle St. 
Tel: (041) 221 8958 

HAMILTON Tom Dickson Computers, 8-12 
Cadzow St. Tel: (0698) 283193 
STORNOWAY Cameron's Computers The 
Playhouse. Tel: (0851) 3427 


SHROPSHIRE 


SHREWSBURY Computerama, 

13 Castlegate. Tel: (0743) 60528 
TELFORD Computer Village, 4 Hazeldme 
House Telford Town Centre. Tel: (0952) 
506771 


SOMERSET 


TAUNTON Grays, 1 St James St. 
Tel: (0823) 72986 


STAFFORDSHIRE 


STAFFORD Computerama, 59 Forgate St. 
Tel: (0785) 41899 

STOKE-ON-TRENT Computerama, 11 Mkt 
Square Arcade Hanley. (0782) 268620 
STOKE-ON-TRENT The Microchip, 37 Sta 
tion Rd. Biddulph Tel: (0782) 511559 


BURY ST EDMUNDS Guildhall Computer 
Centre, 11 Guildhall St. 

Tel: (0284) 705772 

IPSWICH Brainwave, 24 Crown St. 

Tel: (0473) 50965 

LOWESTOFT John Wells, 44 London Rd 
North Tel: (0502 3742 


SURREY 


CAMBERLEY Camera Arts (Micro Computer 
Division), 36 High St Tel: (0276) 65848 
CHERTSEY Chertsey Computer Centre, 1 
Windsor St. Tel: (09328) 64663 
EPSOM The Micro Workshop, 12 Station 
Approach Tel: (03727) 21533 
HASLEMERE Haslemere Computers, 25 
Junction PI. (Adj. Rex Cinema) 

Tel: (0428) 54428 

NEW MALDEN Surrey Micro Systems. 31 
High St. Tel: (01) 942 0478 
RICHMOND Crest Computer Services, 8 Hill 
St. Tel: (01) 940 8635 
WALLINGTON Surrey Micro Systems Ltd, 
53 Woodcote Rd. Tel (01) 647 5636 
WOKING Harpers, 71-73 Commercial Way 
Tel: (04862) 61061 


SUSSEX 


BEXHILL-ON-SEA Computerware, 22 St 
Leonards Rd. Tel: (0424) 223340 
CRAWLEY Gatwick Computer Services, 62 
Boulevard. Tel: (0293) 37842 
UTTLEHAMPTON Alan Chase Ltd, 39 High 
St. Tel: (09064) 5674 


WALES 


ABEROARE Inkey Computer Services Ltd, 
70 Mill St. The Square Trecynon. 

Tel: (0685) 881828 

ABERYSTWYTH AberData at Galloways, 23 
Pier St. Tel (0970) 615522 
CARDIFF Randall Cox, 18-22 High St 
Arcade. Tel: (0222) 31960 

LLANDUDNO (Gwynedd) Computer Plus 
Discount, 15 Clomnel St. Tel: (0492) / 9943 
NEWPORT (Gwent) Randall Cox, 118 
Commercial St. Tel: (0633) 67378 
PEMBROKE Randall Cox, 19 Mam St. 

Tel: (064) 682876 

WREXHAM T E Roberts, 26 King St. 

Tel: (0978) 364404/364527 


WARWICKSHIRE 


NUNEATON Micro City 1A Queens Road Tel: 
(0203) 382049 

RUGBY The Rugby Micro Centre, 9-11 
Regent St. Tel (0788) 70522 


WEST MIDLANDS 


COVENTRY Greens, 22 Market Way 
Tel: (0203) 28342 

DUDLEY Central Computers, 35 Church Hill 
Precinct. Tel: (0384) 238169 
WEST BROMWICH Bell & Jones, 39 Queens 
Square. Tel: (021) 553 0820 


WILTSHIRE 


SALISBURY Whymark Computer Centre, 20 
Milford St. Tel: (0722) 26688 


WORCESTER 


KIDDERMINSTER Central Computers, 20- 
21 Blackwell St. Tel. (0562) 746941 
WORCESTER David Waring Ltd, 1 Marmion 
House High St. Tel: (0905) 27551 


YORKSHIRE 


BRADFORD Erricks, Fotosomc House Raw- 
son Square, lei: (0274) 309266 
DEWSBURY Home & Business Computers, 
59 Daisy Hill. Tel: (0924) 455300 
DONCASTER The Soft Centre 8 Queens- 
gate Waterdale Centre Tel: (0302) 20088 
HUDDERSFIELD Richards (Formerly 
Lauries) 12 Queen St. Tel: (0484) 25334 
HULL Computer Centre 26 Anlaby Rd Tel 
(0482) 26297 

LEEDS Bass & Bligh, 4 Lower Briggate. 

Tel: (0532) 454451 

YORK York Computer Centre 7 Stonegate 
Arcade. Tel (0904) 641862 
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ROCOMPI ITER TS 
[TARY CONFINEMENT 


l\ business thrives on the 
free flow of information. Accounts, 
production control and sales staff 
invariably need access to the same 
data. 

The microcomputer was 
supposed to enhance this process by 
making it faster, more accurate and 
more efficient. 

By an odd quirk, however, 
many microcomputer users lose 
their freedom to exchange 
information. By acquiring inflexible 
‘stand alone’ systems they, in effect, 
put their information into solitary 
confinement. 

The astonishing success of 
Comart Communicator multi-user 
systems is largely because they don’t 
imprison you in this way and allow 
you to share computer power and 
performance among all the key 
members of your staff. 

To be specific, up to nine 
users can share the same processing 
unit and data storage facilities whilst 
making economic use of expensive 
peripherals such as printers, plotters 
and tape back-up units. Each extra 
user shares access to the system 
merely by the addition of a simple 
VDU and keyboard. All of which 
represents a big saving over buying a 
complete computer for each. 

The Communicator range of 
15 models provides everything you 
could want in a microcomputer 
system. Depending on the 
number of users, the 
complexity of your 
applications and the memory 
size and storage capacities 
required, you can be 
assured of finding 
precisely the 
system you need - 
and pay only 
for that. The 
Communicator 
now comes with 
the new Intel 286 
powerhouse 32-bit 
processor as well 
as the established 8 and 16 bit 
models. There’s also a choice of 
memory from 64K- 1Mb and of 
storage capacities on floppy disks or 
5, 20 or 40Mb integral Winchester 
disk drives. 

The great difference with the 
Communicator range, of course, is its 
modular design. 


You can stay right up with 
the latest technologies or expand 
and upgrade your current systems, 
simply with the change of a circuit 
board or two. Add-on modules can 
also provide additional storage and 
back-up. The Communicator’s 
modularity ensures your investment 
is safe, because when in the future 
you decide you want to share 
computer power with more users, 
you can simply expand your system 
without writing off the cost and 
starting all over again. 




From 1 9 users can share a Communicator ‘multi user’ system. 

It may not surprise you to 
know that the Communicator 

hardware is among the 
hardest around, working 
for thousands of prudent 
companies worldwide - 
and having met the 
stringent requirements 
of the CCTA-that 
includes the 
Government. 


But however tough the 
hardware, it’s the software which 
enables you to use it, so it’s good to 
know that the Communicator gives 
you access to all the business and 
commercial standards such as Word 
Processing, Financial Planning, 
Accounting Suites, Database 
Management and Stock Control, plus 
communications to IBM and ICL 
mainframes. And also far beyond 
with specialist suppliers providing 
‘industry-specific’ software. 

As a nice bonus, 

Communicators also come with the 
very latest operating systems, 
including Digital Research’s multi¬ 
user Concurrent CP/M which 
enables you to switch from up to four 
programs simultaneously so your 
secretary won’t have to clear the 
screen or save work on disk when 
you need an urgent report updated 
or a fast printout. 

And it might interest you to 
know that the other chap in 
Cambridge isn’t the only one batting 
for Britain. We’re British too and one 
of the longest-established computer 
manufacturers around. This has the 
practical advantages of better service 
for our customers through a 
nationwide network of specialist 
dealers plus the maintenance back¬ 
up of our ‘Microserve’ organisation. 

When you choose from the 
Communicator range you go for the 
freedom to extend the benefits of a 
microcomputer system throughout 
your business. One that will protect 
your investment, grow as you grow, 
and never grow old. 

Ask us for the key - send for 
our colour brochure and we’ll also 
give you details of your nearest 
Communicator dealer. 



comart 


,_ Jjfin 


Comart Computers Limited, Little End Road, Eaton Socon, St. Neots, 
Huntingdon,Cambridgeshire PE 19 3JG 
Tel: (0480) 215005 International +44-480-215005 Telex: 32514 Comart G 

A member of the Comart Group of Companies 


THE MICRO THAT’S GOT PEOPLE TALKING 

Name:_ 

Com pany:_ 

Position:_ 

Address:_ 



a v r 


-if** 

f * 


. Tel:. 


PCW 8/84 


All products referred to are trademarks or registered trademarks of the companies of origin. 












































Available to you with Nightingale, the new 
multi-function modem from Pace. 


Nightingale is by far the most versatile modem 
available, at the price, for either home or 
business use. It offers Prestel/Viewdata 
baud rates (1200/75 75/1200) 

alongside 300/300 baud full duplex 
for communication between the 
Apple and other computers, 
including bulletin boards. 


Nightingale will operate at • * 

both European and Bell* 

frequencies for' com- 

patibility with • CCITT 

and American systems. 

The state-of-the-art IO|wH 

modem chip technology em- 

ployed in Nightingale requires " * M i 

minimal support circuitry resulting in low - 
power consumption, low cost,JKgh quality 
and extreme reliability. • 

Nightingale being 'hard wired' is not subject to the noise 
interference errors common to outdated acoustically coupled 
devices. In addition Nightingale features a simple self test facility for 
easy installation, and utilises a fully buffered RS 423/232 serial 
interface. 


However, to use such a. versatile modem to its fullest potential 
with the Apple, you will require a multi-baud rate serial interface 
card and communications software. This is where Pace can offer 
a total solution, a variety of packages that will allow you to access 
Prestel and Micronet, rummage through bulletin boards and 
chat to other Apple users. Imagine full Prestel graphics and text, 
double height characters, page tagging and many other features. 


Just look at the possibilities;- Prestel, Micronet, Viewfax, 
Homelink, Teletom Gold, bulletin boards and the ability to .chat 
to literally thousands of other computer users. 7 J 


Nightingale itself, for me Apple and other computers, 
*s just £119 + VAT. A 


For further details of the range of software and inter¬ 
faces available from Pace please write or telephone for a 
comprehensive fact sheet, *' 


PACE SOFTWARE LTD. 
92 NEW CROSS STREET 
BRADFORD BD5 8BS. 
Tel. (0274) 729306 
Telex 51564 


This modem incorporates the very latest in 
communication technology and is therefore 
not yet B.A.B.T. approved. 










Fully guaranteed 


Direct drive 


Half-height 


Zero track sensor 


say about our new disk drive? It's got everything except an expensive price tag 
re a first time buyer or looking to upgrade your system, this is the drive for you 


What can w 
Whether yoi 


The XIUSS Drive (Fully apple® or BBC mitra compatible) 

Single sided drive £129.85 +m 
Double sided drive 1144.85 +um 

Complete with cable and manual — 
just plug it in and drive it away. 

We can offer the drive at this low price because we buy in bulk from an international 
manufacturer, test and brand the equipment in our London laboratory. 

We've been supplying disks and drives to OEMs and institutions for four years and only now 
have we decided to sell direct to the consumer and pass on the savings. 

Access cards (24 hours) 01 -930 1612 
Personal callers welcome. 

Disco Technology Ltd., 20 Orange Street, London WC2H 7ED 


Please rush me _(qty) Apple compatible XLTRON drives at £150 each (inc. VAT and p + p) 

_(qty) BBC compatible single sided drives at £150 each (inc. VAT and p + p) 

_(qty) BBC compatible double sided drives at £169 each (inc. VAT and p + p) 


Free Utilities Disk with BBC compatible drives. 
Please send details of XLTRON Diskettes □ 

I enclose my cheque for £ 


or debit my Access card No. 


Signature 


Name_ 

Address. 


_ f V. Postcode 

TO: Disco Technology Ltd., 20 Orange Street, London WC2H 7ED 

®Apple is the trade mark of Apple Computers Inc. 



© Certain Advertising Ltd 01-9301612 













STILL MORE SHOCKING NEWS!! 

(Limited period clearances) 

EPSON Printers from 

£185 

SHINWA Printers for 

£165 

DISKS (BASF) 5 25' and 8 

from £1.00 each 

DISK cases (hold 10) 

£1.50 each 

BBC Parallel leads 

£10 each 

DAISYWHEEL Printers 

from £255 


These and lots more bargains always on offer. 

If you are in the neighbourhood call at our showroom next to Winchester BR station. 


Phone 0962 66191 

for more shocking news 

Nationwide delivery at £5 a parcel — disks from £1.00 

(all prices ex-VAT and subject to availability) 

50A Stockbridge Road, 
Winchester, Hants S022 6RL, 
England 


micro miracles 




BBC MICRO 

- USER SUPPORT - 


10 ISSUES OF BEEBUG MAGAZINE MAILED FREE TO MEMBERS # 30 
EXCITING GAMES AND VISUAL PROGRAMS # 43 SOFTWARE REVIEWS • 33 
HARDWARE REVIEWS • 16 BOOK REVIEWS • 150 HINTS AND TIPS # 25 
APPLICATION PROGRAMS # SERIES OF ARTICLES FOR BEGINNERS # MANY 
ADVANCED TECHNICAL ARTICLES # NEWS AND PRODUCT INFORMATION 
# PLUS SPECIAL OFFERS • BIG DISCOUNTS ON A WIDE RANGE OF 
PRODUCTS # EVENTS • BRAIN TEASERS • LOCAL CLUBS • FULL 

MAGAZINE INDEX 


A YEARS SUBSCRIPTION WOULD HAVE BOUGHT YOU ALL THIS 

Figures based on the 10 issues of BEEBUG Volume 2. 

BUT ITS NOT TOO LATE TO JOIN FOR VOLUME THREE 


BEEBUG PUBLICATIONS LTD. PO BOX 109, HIGH WYCOMBE, BUCKS 


PLEASE ENROL ME FOR VOLUME 3 of BEEBUG AT £9.90 (10 ISSUES) 

NAME. 

ADDRESS.. 

. AMOUNT ENCLOSED. 


BEEBUG HAS BEEN ESTABLISHED 
FOR TWO YEARS AND NOW HAS 
OVER 25,000 MEMBERS. IT OFFERS 
TOTAL USER SUPPORT TO ALL BBC 
MICRO USERS. 


PLEASE MAKE CHEQUES MADE PAYABLE TO BEEBUG PUBLICATIONS LTD. 
AND SEND TO:- DEPT 6 PO BOX 109, HIGH WYCOMBE, BUCKS. 
(DISTRIBUTION AGENTS FOR BEEBUG) 


252 PCW 




















Half a box is 
better than one? 

50 s/s d/d disks + box - £50 plus VAT and P + P 
50 d/s d/d disks "h boX — £7 5 plus VAT and P + P 

25 s/s d/d disks + box - £29 plus VAT and P + P 
25 d/s d/d disks 4- box - £39 plus VAT and P + P 

Every order of 25 or 50 comes packed in 
the same rigid plastic storage box with 
four dividers, and all disks carry our five 
year guarantee. 

To order, just clip the coupon below. 

We accept orders from all government bodies, schools, universities, libraries, armed forces etc 
We despatch on receipt of an official purchase order. 

If you can’t raise a cheque without an invoice please post or telephone your order and we'll send you a proforma by return. 

Disco Technology Limited, 20 Orange Street, London WC2H 7ED. Telephone 01-930 1612 


Please rush me (qty) box(es) with 50 s/s disks at £59.50. 

(qty) box(es) with 25 s/s disks at £33.65. 
(qty) empty box(es) at £ 11. 

(Prices include VAT and P + P. I enclose cheque for 
or debit my Access card no. 


(qty) box(es) with 50 d/s disks at £87.25. 
(qty) box(es) with 25 d/s disks at £47.15. 


To Disco-Technology 
20 Orange Street, 


Ltd, 


Name 


Signature London WC2H 7ED 


Address 


^Postcode_L_ Telephone 


XISSS 


© Certain Advertising Ltd 01-9301612 



(HOME AND CONTINENTAL 
COMPUTER SERVICES) LTD 


Announces their total business package 
for the ACORN BBC machine 

The package comprises of: 

Integrated Accounting 
Systems for BBC 32K Micro 

• Simultaneously and automatically integrates several 
accounting functions, thereby saving hours of tedium on routine 
invoicing and bookkeeping. 

• Provides accurate and up to date management information, 
including Balance Sheets ... all at the touch of a button. 

• Modules available as above for existing BBC Micro business 
users. Complete systems comprising Microcomputer, Disk 
drive, 

Printer and Monitor available from £1,299 + VAT. 

All S/W fully supported by HCCS. Credit facilities (subject to status) written details on request. 

Contact HCCS by writing to: 

R. C. TURLAND or V. I. BROWN at 
HCCS (Home and Continental Computer Services) LTD. 

FREEPOST, 22 MARKET SQUARE, BIGGLESWADE, 

BEDS. SGI 8 8BR Telephone: 0767 318844 

The above delivered to your door by courier service and ready to run. 



PCW253 





























































meiNTOSH 

APPLE 32 TECHNOLOGY 
AT A PRICE YOU CAN AFFORD 


Macintosh is the perfect small business computer based on the powerful and 
much acclaimed Apple Lisa. It will help you to prepare letters and reports, run 
the company accounts, produce charts and presentation slides and more 
importantly it is easy to use. It can be set up in minutes, learnt in hours and will 
last for years. 

Call in for a free demonstration or phone for a comprehensive information pack 


MACINTOSH. The lightweight 
computer module has a high 
resolution 9* screen and a built-in 
3Va disk drive. It is accompanied by 
a keyboard and the famous mouse. 

ALL FOR £1795 
Inc. MacWrite and MacPaint 
Software. 

MACINTOSH SOFTWARE 
Microsoft Multiplan £149.00 
Microsoft Basic £99.00 
Microsoft Chart £99.00 
12 months software c 

maintenance contract £200 
(Prices ex VAT) 

Full after sales 
service and 1 year 
guarantee 




Open Mon- fT | -T -T j j \ SS 

Sat 9 30am- ,'.IIM 1 

6.00pm 

THE BUSINESS COMPUTER STORE 
241 Baker Street, London NW1. Telephone: 01-486 7671 





Information Systems 


-SEESCAN DEVICES — 

IMAGE PROCESSING SYSTEMS 

At SEESCAN, we design and build high quality profes¬ 
sional image processing equipment, specialising in the 
design and construction of real time framestores and 
hardware processing systems. 

Our products include: 

Mk II SEESCAN DIGITAL CAMERA for the BBC Micro — 
incorporating: 

★ CCTV camera with live digital output 

★ Real time frame grab — frame stored in camera 
memory in 1/50 second 

★ 16K RAM framestore with Z80A dedicated processor 
for very fast image processing in the camera 

★ Integral power supply 

★ Comprehensive software package 

A complete image processing package for the BBC at 
£680.00 + VAT 

FRAMESTORES with interfaces designed for your com¬ 
puter system — resolutions from 256 x 256 x 6 bits to 
800 x 800 x 21 bit colour. 

STAND-ALONE IMAGE PROCESSING SYSTEMS from 
256 x 256 x 6 bit resolution to 512 x 512 x 21 bit colour. 

HARDWARE AND SOFTWARE DESIGN 
AND CONSULTANCY 

We invite you to see our equipment and discuss your 
interest with us at the PCW Show Sept 20-23 on stand 
326 next to the Acorn and Sinclair stands. 

SEESCAN DEVICES 

25 GWYDIR STREET, 

CAMBRIDGE CB1 2LG 
Tel: 0223 61376/314553 

SEESCAN DEVICES- 


SOFTWARE 
INFORMATION LTD 

★ We hold a library of information on 
software 

★ This library contains detailed 
information on business software for 
micros and minis 

★ You can use it as a single impartial 
source of information to assist you 
finding the correct software 

★ Our computer will list all the options that 
fit your requirements so you can be 
satisfied you have made the right choice 

★ Once we have found what you’re looking 
for we can then put you in contact with a 
supplier who is qualified to show you the 
software working 

★ OUR SERVICE IS FREE AND IS 
DESIGNED TO SAVE YOU TIME AND 
ENERGY IN UNNECESSARY RESEARCH 

★ Phone this number and we will help you 
find the software you need 

S 01-625 5404 S 
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RAM Expansion Not Required 


r VIC-2016K 


lo play/joystick required 


Find treasure or doom in 
T the dreaded tomb! r 


bo-cassette 


wfrom HesWare 


HesWare action play 


FOR you: a dematerialiser-gun, magic crowns and ropes, 
an extra life every treasure you take. AGAINST you: 
the Pharaoh and his guardian Mummy ; a Winged Avenger, 

- - deadly traps and arrows. BEFORE you: ^ _^ 

7 the hunt for keys and untold wealth, Y 

( deep in the mystery passages of the tomb; ] _ 

V a word-code to crack to work up through Mm 
V four levels of play. PLAY POWER: 1 > 

7 shattering graphics and ) 

V high mobility. J H| 




Pharaohs 


By Alick Dziabczenko 


All the speed of a disk-drive, but not 
the cost. This program will 
load-amazingly- 
in under a minute. 


r your copy of ‘Pharaoh’s Curse’ 


t. No. HSEA103). Available 
n all good computer soft- 
re stockists, 
nd me (tick as required) 


Method of payment 

By cheque or P0 (no cash) made 
payable to TECS 

[j By Access or 


To: Thorn EMI Computer Software 
Distributors, 296 Farnborough Road, 
Farnborough, Hants., GU14 7NF. 
Phone: (0252) 518364. 


Ay local stockist’s address 
'our full list of games 

copy/ies of this game 


L9.95 each £ 

P 

ingle P&P sum 

: 30p 

al to send £ 

: P 



[ Buy llwtth Aeon] 

Rarclavcard 

1 1 II II 1 1 1 

Li 11 1 1 


Enter card no. 

Sign below: 

Credit card sales: UK buyers only. 
Response within 21 days. 


Name 

Address 


APCW6 



THORN EMI 
Computer 
Software 
Distributors 


MPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS / HESWARE / IUS / MAINSTREET/TOTL/ DATAMASTER/ HUMAN EDGE 
























































FEATURE! 






Telex 


OTHER QU 


TERMINUS 

rogram Available soon is Terminus, a tele¬ 

communications accessory for Word 
Juggler. It permits communication 
between your Apple and other RS 232 
devices. It # s applications are numer¬ 
ous and is ideal for electronic mail etc, 
via a suitable modem. Terminus allows 
you to define the protocols necessary 
for communicating with as many as 15 
different systems. 


Dealer Enquiries Welcome. 


DISCOURSE 
Discourse is 
igned for use 
hard disc or 
Documents a™ 
a file on disci 
printer becomi 
14 reports can 
still continue 
program. 


ss avail 
be 'qi 
to U! 


Word Juggler is quite simply one of the most comprehensive and easy to use word processing pack 

_ M. _.1_A_III ll_ _I . ■ _ __II _ 


Quark 


For the Apple lie. III and the new Apple lie 


QUARK 

WORD JUGGLER 


Word Processor 


Quark 


The Quark range of easy to use software packages for the Apple 
lie, lie and III, are now available from Pace. 

WORD JUGGLER 

Word Juggler is incredibly easy to use, and has virtually nothing to 
memorise. This is because it comes complete with a special 
keyboard template and replacement key caps to identify editing 
functions, in addition it is also one of the first software packages to 
utilise ProDOS. 

Word Juggler is flexible and incorporates a 
substantial number of editing and cursor 
) 11 —^ movement options, documents can be printed 

L at the touch of a button, with text emphasised 

or underlined as desired on most printers. It can 
handle continuous or sheet fed paper, and 
using the 'Special Print Document' Key, Word 
Juggler can produce multiple copies or copies 
of special pages. 

Word Juggler is versatile, documents can be 
displayed in the final form before printing up to 
254 characters wide, and horizontal scrolling in 
the display mode allows viewing of documents 
more than 80 columns wide. It features 
automatic page numbering, easy creation of 
'form letters' and files created with Word 
Juggler on the Apple III may be read on the 
lie/lie and vice versa. 

Word Juggler is unique because it incorporates 
'Lexicheck', a high performance spelling 
checker which virtually eliminates typograph- 

I ical errors and common misspellings. With 
Lexicheck one Keystroke allows you to check 
the spelling in your document at a rate of 8,000 
words per minute and you can add your own 
personal words to it's own 50,000 word 
dictionary. Also included within Lexicheck is 
'Word Guess Plus', this feature presents you | 
with a list of alternatives if you are unsure of the 
exact spelling of a word. 
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KILLED 01 


optional. 


Maze Master 




dIo play/joystick optional 
jrbo-cassette _ 

ew from HesWare 


Battle through to 
the Balrog! 


HesWare^ole-play’action 

FOR you in this fantasy adventure: 3 wizard and 
warrior characters you name, arm and activate. 
AGAINST you: 40 kinds of murderous monsters, 
dark corridors, secret and one-way doors 
and the riddle of the Balrog. BEFORE you: 
either failure within minutes of play or hours 
gaining gold and power through 5 levels 
of dungeons, 3 levels of difficulty. 

PLAY POWER: 3D graphics and 
super sound. 


HesWare Turbotape 

All the speed of a disk-drive, but not 
the cost. This program will 
load-amazingly - 
in under a minute. 


By Michael Cranforc 


Mazo Master is a 3-D fantasy adventure 
through the dark corridors of BALROG's 
dungeon Your expedition must protect 
the liegelord and his domain from the 
vicious BALROG and his band of black¬ 
guards. You and your party have to be 
clever and courageous to overcome 
\LROGs treachery 


FIRE GIANTS 


1 > 
2 > 
3) 


CHARAC TCP 
WARRIOR 
WIZARD 
GIANT 




TER 1 


Mfi 


ARM CON CNO CLASS 
10 2 40 175 MAR 
18 248 248 UIZ 
18 248 191 UIZ 




or your copy of ‘Maze Master’ 


Jat. No. HSEE123). Available 
om all good computer soft- 
are stockists, 
end me (tick as required) 

My local stockist’s address 
] Your full list of games 

copy/ies of this game 


t £9.95 each £ 

P 

single P&P sum 

: 30p 

Dtal to send £ 

: P 


Method of payment 

By cheque or PO (no cash) made 
payable to TECS 




|Huy>wth. | toe«gj 


By Access or 
l 1 Barclaycard 


Enter card no. Sign below: 


Credit card sales: UK buyers only. 
Response within 21 days. 


To: Thorn EMI Computer Software 
Distributors, 296 Farnborough Road, 
Farnborough, Plants., GUM 7NF. 
Phone: (0252) 518364. 

Name 


Address 


APCW5 



THORN EMI 

Computer 

Software 

Distributors 


OMPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOTL / DATAMASTER / HUMAN EDGE 















































SUMMER 

SALE 

We are having a Summer Stock Clearance Sale and are offering a limited 
number of the following products at bargain prices. 


COMPUTERS 


Sanyo 1150 8 bit CPM with 6 Micro Pro Packages £850 + VAT 

Sanyo 4050 16 bit (1 only) £1 495 + VAT 


PRINTERS AND ACCESSORIES 


Epson 

MX-100. 100 cps (limited number) 

DX-100. Daisywheel (limited number) 

CALL FOR MOST 
COMPETITIVE 
PRICES 

Brother 

HR-1. Daisywheel ex-demo (1 only) 

HR-25. 25 cps Daisywheel (parallel) 

£395 + VAT 

£595 + VAT 

Prism 

P80. 200 cps NLQ. 80 column 

PI32. 200 cps NLQ. 132 column (2only) 

£595 + VAT 

£845 + VAT 

Accessories 

Sheet Feed Option — Prism 

Auto-Feed for HR-1 

Auto-Feed for HR-15/DX-100 

Epson Serial Interface 8145 

Epson Serial Interface 8148 

£59 + VAT 

£295 + VAT 

£195 + VAT 

CALL FOR MOST 
COMPETITIVE 
PRICES 


GRAFTEL (UK) LTD., 

13 Alexandra Road, 

Farnborough, 

Hampshire 
GU14 6BU 
Tel: (0252) 510200 


ORDERING 

Phone or write with order and 
remittance 



258 PC W 
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Computer Su p plies 

• diskettes 

• ribbons 

• paper 

A comprehensive range 
at exceptional prices 


we know computers 


Business & 
Professional 

Tel: 0223 65335/4 


Home & 
Educational i 

Tel 0223 358264 


Cambridge Computer Store 

I&4 Emmanuel Street, Cambridge 


A 


Emmanuel St. 

Our new Personal 
Computer Centre 
specializing in 
the BBC Micro 
with complete support 

we know computers 



Cambridge Computer Store 

I&4 Emmanuel Street, Cambridge 


mmm 


PRICES THAT’LL KNOCK 
YOU OFF YOUR FEET! * 

Mf * Guarantees available 
Aiphacom 32 Printer £59 99 * Wholesale prices! 

Brother HR 25 I555 00 * Export facilities arranged 

oiabioMO (20CPSl n320oo * Superb stock of computers and peripherals 

EP 44 Personal Elec. Printer £195 00 * Express delivery 

Juki 6100 £335.00 

8re^o D ^ s o v ) WheelPr,n,er cii9ooo RING 01-947 8562 

Qume 9/45 (R0) £1590 00 Official suppliers to the UiK government departments. 

Qume Letter Pro 20 £599 00 British Telecom and many multi-national organisations 

Richo RP1300 £899 00 

Richo RP1600 £1239 00 fW^T V /, T I L ^ ^ 

Smith Corona TP1 Daisy Wheel Printer £ 1 75 00 M I mL * M M M 

^ f CH Apricot 256K 1x315 DD* Monitor £1349 00 

m i T kSl M f A Apricot 256K 2x315 D D ♦ Monitor £1499 00 

Commodore 1701 Colour Monitor £175 00 Apricot 256K 2x720 D D • Monitor £1599 00 

Sanyo 2112 Green Screen 15MHZ £65 00 Apricot 256K 10MB HD D * Monitor £2379 00 

Sanyo 3125 Col Med Res 800PIX £175 00 Commodore 64 £15218 

Sanyo 3115 Col V Hi Res 800PI £399 00 Commodore VIC20 Starter pack £108 69 

Commodore 1541 Disk Drive £156 52 Commodore SX 64 iPortablei £609 00 

Oric Disk Drives. £229 00 Epson QX10 ♦ RX80 * cable £ 1599 00 

Sinclair Microdrives. £50.00 Epson Portable PX 8 £649 00 

Keyboard. £140 00 Epson Portable PX ♦ RAM £799 00 

Sinclair Interface T £50 Kaypro 2 £1199 00 

Commodore C2N Cassette £35 Kaypro 10MB £2099 00 

Software: Wordstar £250 00 Oric Atmos 48K £14500 

Sage Accounts £295.00 Sanyo MBC555 2x160K D/D ♦ Monitor £899 00 

All leading software names available. PO.A Sinclair ZX Spectrum 48K £100 00 

Tailormade software written by our inhouse software Sinclair 2x81 £33 00 

team. POA Sirius 1 128K 1 2MB £1650 00 

Keyboards, cable, interfaces, tractor feeds, sheet feeds, disks. Sirius 1 256K 1 2 ♦ 10 6MB £2950 00 

software, up grades, listing paper, ribbons, daisy wheels Televideo PO A 

available for most products _ 





Anadex DP 9000 
Brother HR5 
Canon PW1080A iNLQi 
C ommodore MTS 801 
Commodore 1526 Printer 
Epson RX80T 
Epson RX80 F T 
Epson FX80 

Epson RX100 F T Printer 
Epson FX100 F T 
Mannesmann Tally MT80 
Mannesmann Tally M1160 
Mannesmann Tally MT180 
OKI Microlme 82A Printer 
OKI Microlme 83A 
OKI Microlme 92 (Pi 
OKI Microlme 84 (Pi 
Radix 10 (NLOi 
Seikosha GP100A 
Seikosha GP100VC 
Shmwa CP80 F T 
Star Gemini 10X 
Star Delta 10 
TEC 1550 (Pi 

All prices excluding VAT 


£799.00 
£145.00 
£299 00 
£175 00 
£25000 
£19900 
£225 00 
£325.00 
£345.00 
£425 00 
£199 00 
£39900 
£599 00 
£259 00 
£399.00 
£399.00 
£635.00 
£499 00 
£179 00 
£175 00 
£185.00 
£209.00 
£319.00 
£469 00 


Spa House, 11-17 Worple Road, Wimbledon, London SW19 4JS Tel: 01-947 8562 Telex: WOWICO 8955888 
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Orderfrom your Dealer now 


The new U-SAVE slim drive is 
100% compatible with the 
Apple ll+, //e, U-COM2 and 
other Applebus computers. 
The latest technology high 
quality mechanism of 1983 
design gives higher reliability 
and lower prices than the old 
Shugart SA390 (c 1975) design 
used by Apple. Couple it with 
our U-4DISC four drive 
controller for the most cost 
effective solution on the 
market. 


10-4012 U-SAVE/D 

Drive with four drive controller £224.00 


Prices exclude VAT & delivery 

Drives supplied may differ in appearance from 

one illustrated 


Our own 

compatible drive U-SAVE 

£15900 


U-Microcomputers Ltd., 

Winstanley industrial Estate, Long Lane, 
Warrington, Cheshire, WA2 8PR. 

Tel: 0925 54117 Telex: 629279 UMICRO C 


01.357 JAN 84 


To order: 


10-4013 U-SAVE 
Drive without controller 


£159 00 


OUR SYSTEMS FIT INTO YOUR BUSINESS 


From the world’s largest manufacturer of multi-user microsystems 
comes a complete range of 8-bit and 16-bit microcomputers. 
Whatever your requirements, there is a machine to suit your needs. 
And you can be sure you're receiving the best system solution 
available, through the expertise of Logitek’s national dealer network. 
8-bit Systems 

Hundreds of application packages are written in CP M™ and MP/IVT 
for use on Altos 8-bit systems. The needs of solicitors' accounts, 
garages, estate agents, accountants, retailers, production planning 
and dentists are all catered for by software available for up to 4 users. 

16-bit Systems 

A wide selection of industry standard operating systems and 
languages, networking, communications and ready to use Peachtree 
applications software are available for the Altos 16-bit systems. 

If your business requires up to 16 users or expandable memory for 
large programmes, then a 16-bit Altos should be your choice. 




computer system 
consultants & suppliers 



does not just sell computers. We provide the 
COMPLETE service of which the computer is only a small part. 

ring us on Padgate (0925) 823549 or write to: 

INFOMATA LIMITED, FREEPOST, 
WARRINGTON, WA11BR 
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KNIGHTS UNBEATABLE SHARP DEALS 

DEAL 721 + 4 £215 76K MZ-700 with built-in cassette plus 
£150 worth of software including FOUR computer languages — 
BASIC, PASCAL, FORTH and MACHINE CODE. 

PLUS 50 programs to get you off to a flying start including: Teach 
Division, Teach Music, Statistical Analysis, Regression Curve 
Fitting, Cribbage, Poker, Cosmic, Puckman, Vicious Viper, Circus 
Star, Mastermind, Suicide Run, Exploding Atoms, Budget Forecast¬ 
ing Accounts etc, and our special BASIC Tutorial. 

DEAL 731 + 4 £326 MZ-700, cassette, languages & programs 
as above with the 4 colour printer/plotter built in. Best value in 
computers. Why buy a slow micro that is stuck in BASIC with no 
printer or cassette? 

Latest 700 news — Sharp 534K dual floppy £499 
32K CMOS battery powered RAM £149 
Double slot expansion unit £89 


WE HAVE SOLD THOUSANDS OF SHARP PRODUCTS 
ALL OVER THE WORLD DURING THE LAST 9 YEARS 
AND HAVE NEVER CHARGED FOR A SINGLE REPAIR. 
WE GUARANTEE TO BEAT ANY COMPETITORS’ PRICE 
ON THE SPOT. 

Export customers — prices are free on board Aberdeen — no 
VAT. UK customers get free delivery but remember to add 
VAT. 



DWUJT 


108 ROSEMOUNT PLACE, 
ABERDEEN AB2 4YW 


Pvl Telephone: 0224 630526 
b-*~H Telex: 739169 “KNIGHTS TV” 


EXPORT 


ALL MAKES 
OF 

MICROCOMPUTERS 

PRINTERS 

PERIPHERALS 

AND 

SOFTWARE 
SUPPLIED AT 
DISCOUNT PRICES 


DATASTAR SYSTEMS U K| 

UNICOM HOUSE 
182 ROYAL COLLEGE STREET 
LONDON N W1 9NN 

|Telex: 295931 UNICOM G Tel: 01-482 17111 


keyzonG 

SOLID STATE DESK TOP 
SWITCHING DEVICES 


PRINTERSHARER/CHANGER 



* Solid State IfBBil 
Switching 

* Extra cable 
lengths 

* Connect in 
muliples 

k Easy to operate 

* Simple installation ^ 



* Saves time 
* Saves money 

* No limit to 
sharers 


* 12 months warranty 
No plugging/unplugging 


PRINTERSHARER-PARALLEL EX VAT 

26 PIN (AS BBC) 3 MICROS TO 1 PRINTER £65- 

26 PIN (AS BBC) 6 MICROS TO 1 PRINTER £129- 

36 PIN (AMPHENOL) 2 MICROS TO 1 PRINTER £85- 

36 PIN (AMPHENOL) 3 MICROS TO 1 PRINTER £ 105- 

PRINTERCHANGER-PARALLEL EX VAT 

26 PIN (AS BBC) 1 MICRO TO 3 PRINTERS £75- 

36 PIN (AMPHENOL) 1 MICRO TO 2 PRINTERS £95- 

36 PIN (AMPHENOL) 1 MICRO TO 3 PRINTERS £115- 

OPTIONAL DC Mains power pack for sharer/changer £6.50 
SERIAL - RS232 3 way 25 pin printersharer/changer £75- 
LEADS AVAILABLE OFF THE SHELF OR MADE TO 
ORDER 

KEYZOME LTD 

U 14, Regeneration House, School Road, Park Royal, London 
NW106TD. Telephone. 01 -965 1684/1804 Telex. 8813271 
P&P Sharer/Changer £1.50 each. MP1 & Leads £0.50 


L 



SOLOMON 


DiUXlUO 


Games Programming 

ERIC SOLOMON 

At last... a book for the personal computer 
owner setting out to design and write games 
programs Written in a manner readily 
accessible to every personal computer owner 
who, weary of the plethora of ‘arcade’ games, is 
looking for greater intellectual challenge in their 
play. Paperback £7.50 net 

ERIC SOLOMON 


CAMBRIDGE 
UNIVERSITY PRESS 

The Edinburgh Building, Shaftesbury Road, Cambridge CB2 2RU, England 


PCW261 




























Please tick box for information required, and send 
coupon to: 


Hardware plus 
KUMA software 


PHONE NOW or SEND FOR DETAILS 

PANGBOURNE iSf (073 57)4335 

Kuma Computers Ltd 

g ] Unit 12, Horseshoe Park, Horsefshoe Road, Pangbourne, 
Telex 849462 TELFAC KUMA Berks RG8 7JW 

-~ COMET: KUMA TELECOM GOLD: KUM 001 


Kuma Computers Ltd. 

12, Horseshoe Park 
Horseshoe Road, Pangbourne 
Berks. RG8 7JW 

Tel: 07357-4335 


Hardware 

□ TATUNG EINSTEIN 

□ AMSTRAD CPC 464 

□ EPSON PX-8 

□ CASIO FP 200 

□ COMMODORE 64 

NAME 

ADDRESS 


Software 

□ 

□ 

□ 

□ 

□ 


□ SAGE 

□ SHARP 700 

□ SHARP A 

□ SHARP PC-5000 

□ SIRIUS 

□ APRICOT 

□ EPSON HX-20 

□ EPSON OX 10 

□ NEWBRAIN 

□ SPECTRUM 
ELECTRONIC MAIL 

□ PRINTERS 


POST CODE 


























































































KSV INTER-ORIENT & WORLD CORPORATION 

Hwy MAIL ADD.: P.O. BOX: 48-243, TAIPEI, TAIWAN, R.O.C. 

HkL 6 CABLE. “TRORIENTCO" TAIPEI 
IVI ( : R TELEX: 25907 JFYWU TAYPEI TEL: (01) 766-1991 (4 Lines) 


LARGEST COMPUTER CENTRE 


MANCHESTER 

BBC, COMMODORE, MEMOTECH, SINCLAIR, 
SHARP, SANYO DEALERS 

AMSTRAD IN STOCK 


COMPUTERS 

BBC Model B.£399 

Electron.£199 

Memotech 512 (Free Recorder) £315 

Memotech 500 (Free Recorder) £275 

Sharp 711 (Free Recorder).£239 

Commodore 64.£199 

Sanyo 550 .POA 

Sanyo 555 .POA 

Einstein.POA 

Advance 86.POA 

Amstrad.£229.95 

Amstrad colour.£329.95 

MONITORS 

Sanyo 12N.£90 

Sanyo Medium Colour.£229 

JVC Medium Colour.£185 

JVC High.£272 

Kaga.POA 

Microvitec.POA 


PRINTERS 

ShinwaCP80 CTI.£228 

Cosmos CP80 CTI.£227.95 

Epson RX80.£259 

Epson RX80 FT.£299 

Mannesman MT80.£249 

MCP40.POA 

MCP80.POA 

Juki 6100.£415 

Cannon 1080.£345 

Alphacom 32.£69 

Olivetti JP101 .£159 

DISK DRIVES 

Opus, Pace, Cumana 

JOYSTICKS 

Quickshot, Cambridge, Suncom, 
Rainbow Interface 


COMPUTER STATIONERY, DISKS, PLUGS, SOCKETS, CABLES, ETC. 
TELEPHONE ANSWERING MACHINES/CORDLESS PHONES: NOW IN STOCK 

Wide range of books, software (Educational software specialist). 
Showroom, demonstration facility. Prices include VAT, all items 
available mail order. Personal Export scheme. Add £8 p & p if mail 
order. 


MIGHTY MICRO 

SHERWOOD CENTRE 
268 WILMSLOW ROAD 
FALLOWFIELD, MANCHESTER 
TEL: 061-224 8117 


MicroScale II 
Image analysis for the IBM PC with: — 

• Object area measurement (absolute and %) 

• Perimeter measurement to user defined scaling 

• User definable and standard windows. 

• Disk and printer dumps. 

• Dimensioning and object counting. 

• Fully documented C software. £1950 + VAT 

Also available for Hewlett Packard and Sirius. 

For further details contact: — 


DIGITHURS 


The image analysis people 


Digithurst Ltd. 

Leaden Hill, Orwell, Royston, 

Herts. SG8 5QH Telephone (0223) 208926 


IMC™ PORTCOM II 

IS A RGN-AWAY SUCCESS 

IMC MAKES PORTABLE COMPUTERS FOR PEOPLE WHO CANT ACCEPT COM¬ 
PROMISES. WITH OUR PORTCOM II PERFORMANCE HASN'T BEEN SACRIFICED 
TO ACHIEVE PORTABILITY - IN FACT, PORTCOM II PORTABLES ARE EASTER 
AND HAVE BETTER FEATURES THAN MOST DESK TOP MODELS. 

PORTOM II OFFERS CPU 6502 WITH Z-80 BUNDLED WITH “SOFT APPLE”* THIS 
FLEXIBILITY ALLOWS THE USER TO RUN LITERARY THOUSANDS OF EXISTl'NC 
SOFTWARE. VISIT OR WRITE TODAY FOR MORE INFORMATION. 


^ MicroSight 


• “SOFT APPLE” PROVIDE APPLE DOS & FP BASIC, ARE LICENCED BY APPLE 
COMPUTER INC. 

• FOR 16 BIT SYSTEM ALSO AVAILABLE. 

• APPLE IS THE TRADEMARK OF APPLE COMPUTER INC. 


MicroSight I on the BBC model B includes: — 

• A CCTV camera with lens and tripod. 

• MicroEye vision interface 256 x 300 resolution 
with 8 bit video plus all cables. 

• Fully documented hardware and software. 

• MicroSight software package with area perimeter 
routines as well as disk and printer dumps. 

• Hi Res software package with mode O display, 
disk and printer dumps and thresholding. 

• Package using mode 2 high quality display. 

All for £495 + VAT 

MicroScale 

An image processing package with editing area and 
perimeter calculations, dimensioning, windowing, 
threshold and contrast setting. £295 + VAT 

MicroEye 

Vision interface 256 x 300 resolution 256 grey 
levels with full documentation and software for BBC 
Sirius, IBM, Apple, RML, CBM etc. £295 + VAT 
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^.Personal, \ 

Computer) 

V JLWorld / 


CENTURY 

COMMUNICATIONS 


BEST OF PCW 




For the past five years “Personal Computer World” has led 
the market in microcomputer magazines and has a reputation 
for publishing the very best software for all the most popular 
micros. The latest additions to the series The Best of PCW Software 
are these two exciting volumes for 
The Commodore 64 and The Electron. 


This BEST OF PCW series contains the finest programs written 
for each machine plus a wealth of hints, tips and utilities which 
will prove essential reading for all serious programmers. 


£5.95 


Available through all good bookshops, or fill in the form below. 


w. 


ORDER FORM 

To: George Philip Services Ltd 
Arndale Road 
Wick 

Littlehampton 
West Sussex BN 17 71 :N 


Book only 


Book and Cassette 


□ 


Best of PCW Soil ware for the 
Commodore 64 £6.50(post paid) 


Best of PCW Software for the 
Electron 16.50(post paid) 


— Best of PCW Software for the 
i Commodore 64 plus cassette 
£11.95 (post paid) 

Best of PCW Software for the 
. Electron plus cassette 
£11.95 (post paid) 


I enclose my cheque/postal order 
for £ 

(Please make payable to 
George Philip Setviees Ltd) 

Name 

Address 


Please send me the following 
(tick where appropriate) 













DISCOUNT 


EPSON 

RX80T 

RX80FT 

FX80FT 

RX100FT 

FXIOOFT 

FX80 T ractor 

LQ1500 

DX100 Daisy Wheel 

DX100 Tractor 

DX100 Auto Sheet Feeder 

DX100 Keyboard 

2k Parallel Buffer 

Serial Interface 

Serial Interface + 2k Buffer 

16k Serial Parallel 

32k Serial/Parallel 

64k Serial/Parallel 


PRINTERS/PERIPHERALS 


PRICE PRICE 

EX VAT RICOH EX VAT 

195 Flowriter 1300 8K 940 

220 Flowriter 1600 8K 1400 

325 RP1300S 900 

340 RP1600S 1220 

475 RP1600 Sheet Feeder 450 

28 R P1600 T ractor 1 30 

Call 

360 QUME 

70 9 45ROFFP 1550 

180 9 55ROFFP 1850 

135 11 40RO 1120 

55 11 /55 RO 1300 

26 Tractor 150 

60 Sheet Feeder 490 

90 

120 ADMATE 

160 DP-80 173 


SEIKOSHA 

GP50A 

105 

GP100A 

145 

GP500A 

150 

GP550A 

225 

GP250X (Graphics) 

190 

GP700A 

330 

OKI-MICROLINE 

M82A (80 Col) 

240 

M92P (80 Col) 

360 

M92S (80 Col) 

430 

M83A (136 Col) 

400 

M84A (136 Col) 

640 

M84S (136 Col) 

710 

M93P (136 Col) 

500 

M93S (136 Col) 

550 

Tractor for 80. 82, 92 

45 

Auto Sheet Feeder (84A) 

265 

TEC 

1550 (Parallel) 

465 

1550 (Serial) 

495 

Starwriter FI 0-40 

950 

Starwriter FI 0-55 

1220 

Tractor (FI0-40) 

150 

Auto Sheet Feeder (FI 0-40) 

450 


DIABLO 


620 (RO) 

653 

630 (API) 

1250 

630 (KSR) 

1775 

BROTHER 


HR1 

500 

HR1 Sheet Feeder 

350 

HR1 Tractor 

75 

HR5 

135 

HR15 

360 

HR15 Sheet Feeder 

180 

HR15 Tractor 

70 

HR15 Keyboard 

135 

HR25 

650 

HR25 Sheet Feeder 

200 

HR25 Tractor 

80 

HR35 

825 

EP22 (Keybrd RO) 

139 

EP44 (Keybrd SR) 

200 

MANNESMANN TALLY 

MT80 

195 

MT160 

420 

MT180 

600 

MT180 2 Tray Sheet 

OTHERS 

Feeder 310 


STAR 

Gemini 10XFT 
Gemini 15XFT 
Delta 10FT 
Delta 15FT 
Radix 10FT 
Radix 15FT 

KDC (Panasonic) 

FT-5001 


203 

283 

313 

415 

440 

530 


220 


GENESIS 

Single sheet feeder for Juki, Silver Reed 
550/770199 NEC 3500, TEC F10, Diablo 
630, Ricoh 1600 270 


Sanple Daisy Step 2000 
Silver Reed EXP500 
DRE 8820 
NDK Print Star 
Watanabe MP1000 Plotter 
DTI 000 Digitis.Tablet 

MONITORS 

SANYO 

DM2112 12" green 15Mhz 
DM8112CX 12"grn 18Mhz 
CD3125N 14" col. I/res 
CD3117M 14" col.m/res 
CD3115H 14" col. h/res 

PHILIPS 

TP200 12" green 18Mhz 


AVAILABLE EX STOCK 
★ ★★ HARDWARE UPGRADES ★★★ 


© 


apricot 


237 

300 

850 

£950 

750 

695 


70 

90 

170 

263 

370 


5 and 10 Mbyte 
Internal Winchesters 


5 Mbyte Winch. + 1 floppy disk 2150 
10 Mbyte Winch. + 1 floppy disk 2250 (inc. 9in monitor) 
5 Mbyte Winch. + 2 floppy disk 2350 
10 Mbyte Winch. + 2 floppy disk 2450 

Upgrades for existing machines 

5 Mbyte upgrade 700 

10 Mbyte upgrade 800 


ACT 

Sirius i 


Double Sided 
Disk Drives 


Upgrade 1 or both single sided 
disk drives to double sided 

1 Drive upgrade 300 

2 Drive upgrade 530 


Phone for availability and latest prices 
Delivery (Inc. Insurance) £7 per printer 
All prices exclude VAT Cash with order 


C&E MICROTRONICS LTD 

Unit 3, Walderslade Centre, 
Walderslade Road, Chatham, Kent ME5 9LR 

MEDWAY (0634) 63036 


C&E 

picro 


Yi\v. 
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A FEW WORDS 
IN YOUR SHELL 


BEWILDERED BY BUZZ-WORDS? 
CONFUSED BY THE CHOICE? 
PUZZLED BY PERIPHERALS? 

Then contact FORCE 4 and get our friendly 
and expert help 

Need a faster, more versatile matrix printer for your IBM PC? 

-Call FORCE 4 

What about a dual-role printer, with correspondence- 
quality printing plus the speed of a matrix machine? 

-Call FORCE 4 

Want a medium or high resolution colour monitor for your 
Micro, including the IBM PC? 

-Call FORCE 4 

Do you need a fully-featured VDU with lots of popular 
emulations? 

-Call FORCE 4 

High capacity disk system for the IBM PC? What about 26 
Mbytes Fixed plus 26 Mbytes Exchangeable, using an ANSI 
8” cartridqe—fully compatible with existinq software? 

-Call FORCE 4 

Have you been seeking a good low-cost colour printer thats 
really quiet? 

-Call FORCE 4 

Have you been looking for a supplier with comprehensive 
workshop facilities who will give really effective back-up? 

-Call FORCE 4 

These are some of the famous names whose products we 
supply and support with a FULL 1 YEAR WARRANTY: 

Amcodyne, Canon, Deccacolour, Dyneer, Epson, 
Fidelity, Hazeltine, Integrex, OKI, Sanyo, Seiko Silver 
Reed & Tatung. 


Got a peripheral or accessories problem? 


Call FORCE 4 

A FORCE TO BE RECKONED WITH 

Force 4 Computer Services Limited 

Victory House 

Somers Road North 

Portsmouth 

POl 1PJ 

Telephone: (0705) 839135 
Telex: 858902 BARON-G 


FF 3813 84 
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DON'T MISS THEM/ 



GET A 
VIEW Ofi 
AT THE If 


EARN HOW TO SURVJVl 
THE COMPUTER JUNGLE 
ATTHEP.C.W. SHOW 


ork '0 




"*Pp\> 


8a Hb^ 


WITH ALL THE OPTIONS 
TTHEP.C.W. SHOW 







NIFICENT SEVENTH 


DISCOVER 
CHOOSE A 
AT THE P.CW. 


The1984- 

Personal 


Computer 

Snow > 


^MfiER.OLYMP'^ 1 


September 19th - Trade/Press day only. 

The greatest micro 
show on earth. 

TIMES: 10 am-7 pm weekdays. 10 am-5pm Sunday. FEATURES INCLUDE: Businessman's advisory centre. Top 20 Games 
sponsored by Websters. The Leading Edge/the latest products at the show. Amateur Computer Clubs.Top 20 computer books. 
ADMISSION: £3.50 p.p. Group tickets (10 people and over) £2.50 p.p. 

Please apply for your advance tickets to: Montbuild, 11 Manchester Square, London W1. Telephone: 01-4861951. 


.ANCED 
PUTERS 
SHOW 


V.. 


If you're really interested in the world of 
micro-computers there's only one place to be in September. 

The most popular micro-computer show in the world. 

The 7th Personal Computer World Show at Olympia 2 
from September 20th to the 23rd. 

Mingle with the giants of the micro world. Find out 
what's new and up and coming your way. We think you'll 
profit from the experience. 

So if you want to be in the know, you know where to be 
in September. 











Sales & marketing 
management 


Written in C for full advantage 
of Data base 

# Facilities for interfacing 
with other packages 

• Full control for sales history 
budgets, account expenditure 



EUROPEAN 
COMPUTER 
SERVICES INC 


For further details 
please write or telephone 

European Computer Services Inc 

1 Charlbert Court 

Charlbert Street 

London NW8 7BX 

Telephone 01-722 1283 

Telex 881 3270 






H High Resolution Graphics" 

I Trouble-Free Performance 
H Personal/Business use 

HOTLINE ORDERS RHONE... 
( 0925 ) 602690/62907 
Send cheque/P.Os to: 
Advanced Memory Systems Ltd 
Green Lane, Appleton? X 




PHILIPS—12" TP200 

12" Hi-resolution 
Mono-Monitor 


DOT MATRIX PRINTERS DAISYWHEEL PRINTERS 


Epson RX80 RX80FT 

£220/250 

Brother HR1 

£500 

Epson FX80 

£330 

Brother HR15/HR25 

CALL 

Epson MX100/FX100 

£370/425 

Brother keyboard & 


Epson interfaces from 

£27 

accessories 

CALL 

Logitec FT5000 

£239 

Daisy Step 2000 

£240 

Shinwa CP80 

£175 

Silver Reed EXP 500 

£276 

Riteman 

£199 

Smith Corona TP1 

£200 

Riteman RS232/Tractor £34/24 

Juki 6100 

£340 


Toshiba 2100H/ 

2100G 

Seikosha GP250X/ 

GP700A 

Seikosha GP500A/ 

550A 

Star Gemini 10X/15X 
Star Delta 10/15 
Star Radix 10/15 
Star RS232 l/F 
Microline 80/82A 
Microline 92(P)/83A 
Canon PW1080A/ 

PW1156A 
Canon PJ1080A COLOUR £360 
Mannesmann MT80/ 

MT160 
Microprism 
Prism 80S/80SGFC 
Prism 132S/ 

132SGFC 


£1280/1495 


£185/325 

£155/220 

£204/287 

£317/420 

£441/533 

£43 

£165/245 

£365/395 

£272/339 


£195/390 

£322 

£848/1175 

£925/1342 


Juki RS232/Tractor/Sh 
feed 

NEC 2010/2030 
Ricoh RP1300S/ 

1600S £890/1180 

Ricoh Flowriter 1300QD £980 

Dyneer DW16(P)/ 

DW36(P) 

Qumel 1-40/11-55 
Hermes 612C 
Diablo 620(RO)/ 

630(ECS) 


£50/92/207 
£640 


£272/720 

£1175/1360 

£1500 

£670/1680 


MONITORS 

Zenith 123E 12" Amber £85 

Zenith 13" 135E Colour 
Hres £372 

Sanyo DM2112 12" Green £67 
Sanyo 14" Colour Nres £161 

Microvitec CALL 


REMEMBER: This is only part of our extensive and growing 
see what you want give us a call on 0432 271 


range. If you cannot 

1!! 


271114!! 

Introducing 

THE WRITTEN WORD (Software Information Systems) LTD 
EDUCATIONAL SOFTWARE & INFORMATION SERVICES FOR THE BBC MICRO. 
SOFTWARE FOR THE SERIOUS BUSINESS & HOME USER. WATCH THIS SPACE 
Please add VAT at the current rate to all prices. Advertised prices are subject to change 
without notice E&OE, and are based on cash with order terms. Next day carriage EE 
(+VAT) per box, postage £1.50 on small orders. Telephone to confirm latest prices, large 
SAE (22p postage) for price list. Callers by appointment only please. Hours 9-5.30. 

GOLDEN VALLEY COMPUTERS LTD 

11 Tarsmill Court, Rotherwas Industrial Estate, Hereford HR2 6JZ. 
Tel: (0432) 271114 


, Anglia Computer Centre 



88 ST BENEDICTS STREET NORWICH NR2 4AB 
TELEX 975201 ACOMP G 

SPECIALISTS IN BUSINESS COMPUTERS 



BUSINESS COMPUTERS 

Phone (0603) 667032/3 or 21117 

APPLE, SIRIUS, 
OSBORNE, ANADEX, 
IBM*, DEC, EPSON. 

★ Complete with professional 
back-up service * 


HOME COMPUTERS 

Phone (0603) 26002/667031 

BBC, DRAGON, 
COMMODORE 64, 
SINCLAIR, ORIC. LYNX. 

★ On special offer ★ 

Call for Price £££ 

BOOKS AND 
STATIONERY CENTRE 

Phone (0603) 29652 

PROBABLY THE 
LARGEST SELECTION 
OF COMPUTER BOOKS 
IN EAST ANGLIA 


ACCESS AND BARCLAYCARD WELCOME 

*IBM authorised dealer — IBM Personal Computer 


268 pc w 

















★★★★★★★★ 




Xiow Prices 


Best Service 



£1 000i»® 

Yrtitet® 1 ’ 


The ■ 
Electron 
, £ 199 . 00 ; 


Another Winner From the Big M Stable 


The Electron - A thoroughbred from the 


manufacturers of the BBC, who have incorporated all 


their experience and knowledge to conceive another 


Europe’s No. 1 
Group of Retail Outlets 

Check our multi-national 
network for your nearest 
dealer 

* Backed by an after-sales 
service second to none 


winning computer. Many BBC programs are 
compatible. This full colour 32K ROM and RAM 


★ ★ ★ ★ -v 


computer with text and graphics includes a cassette 
input, and a multi-way connector for the addition of 
expansion units containing interfaces to additional 
hardware. It has a 56 key full travel QWERTY 
keyboard, 10 user-definable and 29 pre-defined keys 
enabling BASIC keywords to be entered in a single 
keystroke. The Electron comes with free introductory 
cassette containing 19 programs including a number of 
exciting games. £199.00 
















TORCH Z80- Disk Pack 
800K - £803.85 
Dual disk drive with Z80 
second processor and A 
CPM for BBC. Gives^f 
BBC 64K of usable 
RAM. ^ 


Sinclair ZX Spectrum - 

48K basic, colour 

and text graphics. - £129.£ 


' J l Commodore 64 - £199.00 

/ Colour sophisticated 

■"* 111 C ROM/RAM user, UHF/ 

^ Jj Composite video, high 

^ resolution graphics. 

^ COMING SOON 

^ Mai Commodore 

^ ^ IFpIus- 4 £249.00 Jj PPH K 

^ Commodore 

16 Starter Pack HI 

includes Cassette Unit, 

Introduction to Basic and 4 Software wff 

w Programs for only £129.95 E , 

^ MONITORS EE 

r RGB Colour Monitor STD/RES £228.85 
^ RGB Colour Monitor H/ RES £632.50 
* 12" Green Monitor £99.00 12" Amber Monitor £120.75 


BBC Model B- £399.00 
Full colour 32K ROM 
Computer with text and 
graphics 80 column text 
screen, extended 
Microsoft basic, built in 
assembler 1MHz and tub 
interface, sideways ROr 
RS 423, A/D converter. 


Double Density DFS - £120.00 
Disk controller for the BBC Micro. Up to 
2MB on line storage. Auto internal format 
programs for SVa” and 3" drives. Acorn 
compatible runs basic, wordwise, BCPL, 
view forth etc. 25% faster than Acorn 
DFS on file access. Auto 40-80 track 
switching. Compatible with .1 DFS view 
and sideways ROM. 




£199.00 
Commodore 
L 64 i 



★ The Big 


=== Intern* 


Altrincham 

Pharmacy Computer Systems 
37 Stamford New Road 
Altrincham 
Cheshire 


Tel: 061928 0087 

Ashford 

Tollgate Computers 
249 Beaver Road 
Ashford 
Kent 

Tel: 0233 37187 

Beverley 

Beverley Computer Centre 

1 Windmill Passage 

55 Lairgate 

.'•eve-ley 

N. Humberside 

Tel: 0482 881911 


Bolton 

Selecta Video 
5 Belmont Road 
Astley Bridge 
Bolton 
Lancs 

Tel: 0204 52804 

Bognor Regis 

Bits & Bytes 
High Street 
Bognor Regis 
W. Sussex 

Tel: 0243 867143 


Braintree 

Braintree Computer Centre 
Masefield Road 
Braintree 
Tel: 0376 24922 


Brixham Cambridge 

Computer Systems (Torbay) G.C.C. Cambridge Ltd 
Pump Street 66 High Street 

Brixham Sawston 


Devon 

Tel: 08045 6565 


Bromley 
Dota Store 
6 Chatterton Road 
Bromley 
Kent 

Tel: 01-460 8991 


Bury 

Entertainment in Leisure 

88 The Rock 

Bury 

Tel 061 797 3463 


Cambridge 

Tel 0223 835330 


Canterbury 

Canterbury Software Centre 

9 The Friars 

Canterbury 

Kent 

Tel: 0227 53531 

Chelmsford 

Essex Computer Centre 
216 Moulsham Street 
Chelmsford 
Essex 

Tel 0245 358702 


Coventry 

Impulse Computer World 
60 Hartford Street 
Coventry 
Tel: 0203 27711 


County Antrim 

Everyman Computers 
80 Charlotte Street 
Bollymoney 
Co. Antrim 
N Ireland 

Tel: 02656 62116/62658 


Derby 

First Byte Computers 
lOCastlefields 
London Road 
Derby 

Tel: 0332 365780 

Dover 

Dover International 

Computer Centre 

18/19 The Charlton Arcade 

High Street 

Dover 

Kent 

Tel: 0304 212433 


Croydon 

Concise Computer Consultants Ltd 
1 Carlton Rood 
South Croydon 
Surrey 

Tel: 01-681 6842 


Dyfed 

Computer Centre 
18 Riverside Morket 
HaverfordWest 
Dyfed 

Tel: 0437 2776/68228 


Grays 

Focus Computer Systems 
140A Hathawoy Road 
Grays. Essex 
Tel 0375 79717 


Harlow 

County Computer Stores 
So West Square 
Harlow 

Tel 0279414692 


Hastings 

The Computer Cenlrt 
37 Die Robertson Street 
Hastings 
East Sussex 
Tel 0424 439190 


Heckmondwike 

Thoughts and Crosses 
37 Market Street 
Heckmondwike 
W. Yorkshire 
Tel 0924 402 337 

Hemel Hempstead 

Faxminster Ltd 
25 Market Square 
Hemel Hempstead 
Herts 

Tel : 0442 55044 

High Wycombe 

South Bucks Computer Centre 
Hull Loosley & Pearce 
120/123 Oxford Road 
High Wycombe 
Bucks 

Tel 0494 442311 


Bishop's Stortford 

County Computer Stores 
95o South Street 
Bishop's Stortford 
Herts 

Tel: 0279 506801 


Bridgend 

Automation Services 
42 Dunraven Place 
Bridgend 
Mid. Glam 
Tel: 0656 3550 


Brighton 

Gamer 

24 Gloucester Road 

Brighton 

Sussex 

Tel: 0273 698424 


Christchurch 

Solent Micro Systems Ltd 
25 Borgates 
Christchurch 
Dorset 

Tel: 0202 470468 


Dartford 

Anirog Computers 
29 West Hill 
Dartford 
Kent 

Tel: 0322 92513 


Enfield 

Enfield Communications Ltd 

135 High Street 

Ponders End 

Enfield 

Middlesex 

Tel: 01-805 7772/7434 


Harpenden 

Hobbyte 
153 Grove Rood 
Harpenden 
Herts 

Tel 0587 3542 


Hornchurch 

Comptel Computer Systems 
112a North Street 
Hornchurch 
Essex 

Tel 04024 46741 













DWP20: 
isy Wheel Printer 
ONLY £299.00 


* Executive 80 
Electronic 
Office 
Typewriter 

With 2 Line 
display 

ONLY £459.00 m 


★★★★★★★★★★★★★★★★★★★★★ 


$ ACORN AND BBC 
DISKDRIVES 

Disk Drive 100K Single ^ 
£201.25 ^ 

Disk Drive 200K Single 

£241.50 . 

Disk Drive 400K Single r 

£396.75 ^ 

* 
* 


Disk Drive 800K Dual 

£711.85 


PRINTERS 

Astron JP80 (as ill.) £199.00 
MCP40 (Colour Printer) 
£171.35, 

Epson RX-80 Printer 
£314.00 
Epson FX-80 Printer 
160cps £399.00 

Joystick & Cassette 
Players - 

Many joysticks and 
cassette players available 
from stock. Just in ... 

The BBC Compatible 
Crack-Shot. £10.95 


rial Dealer Network 


ttiiiu;! 


SOFTWARE 


all leading chart 


* 


software available 


★ ★ 


This special complete pack 

Apple lie Personal Computer, disk 
drive and controller. TV Modulator 
(colour and sound) • £25 Apple 
Software rebate certificates 
£100 Training Voucher • £25 Apple 
Monitor rebate certificate» 
Micronet/Prestel discount voucher 
£68 off • ‘Windfall’ Apple user magazine 
Apple Sports Bag • Software Certificates • 
Catalogue of Hardware and Software £999 


sham 

ord Business Systems Ltd 

st Street 

tom 

ssex 

103 68461 


vich 

wove 

own Street 

ch 

Ik 

0965 


Mich 


idon 


nos 

5 Childs Place 

H 3735000/6607 


London 

Henry's Radio 
Computer Department 
404 Edgware Road 
London 

Tel 01 402 6822 


Maidenhead 

Chiswick Organs 
45 Nicholsons Walk 
Maidenhead 
Tel 0628 31765 


Marlow 

Citybench 
2/4 Eaton Place 
Marlow 
Bucks 

Tel 06284 75244 

Milton Keynes 

Micro Land 
Weatherburn Court 
Brunei Centre 
Bletchley 
Milton Keynes 
Tel 0908 368018 


Norwich 

Abacus 

12a Pottcrsgate 

Norwich 

Norfolk 

Tel 0603 614441 

Norwich 

Viking Computers 
Ardney Rise 
Cotton Grove Rood 
Norwich 
Tel 060345209 

Peterlee 

General Northern Computing 

8 Whitworth Road 

South West Ind Estate 

Peterlee 

Durham 

Tel 0783 860314 


Preston 

Format Computing 
67 Friar Gate 
Preston 
Lancs 

Tel 0772 561952 


Scunthorpe 

Ashby Computer Centre 
186 Ashby High Street 
Scunthorpe 
S Humberside 
Tel 0724 871756 

Skipfon 

Skipton Computer Systems 
16 Swadford Street 
Skipton 
N Yorkshire 
Tel 075668192 


Southend 

The Home Computer Centre 
261 Victoria Avenue 
Southend-on-Sea 
Essex 

Tel 0702 43568 


Southall 

Twillstar Computer 
17 Regina Rood 
Southall 
Middx 

Tel 01 574 5271 


St, Austell 

Computavision 
4 Market Street 
St Austell 
Tel 0726 5297 


Stirling 

Micro Store 
38 The Arcade 
King Street 
Stirling 

Central Region 
Tel 078664571 

Stoke-on-Trent 

Town Computer Store 
30 Town Road 
Hanley 

Stoke-on-Trent 
Tel 0782 287540 

Stroud 

The Model Shop 
22 High Street 
Stroud 
Glos 

Tel 04536 5920 


Taunton 

Sinewave Computer Services 
Corpgration Street 
Taunton 
Somerset 

Tel 0823 57526 

Tewkesbury 
Sabre Consultants Ltd 
103 High Street 
Tewkesbury 
Glos 

Tel 0684 298866 

Uxbridge 
J.K.L. Computers 
7 Windsor Street 
Uxbridge 
Middx. 

Tel 0895 51815 

Welling 

North Kent Computer Centre 

52/54 Bellgrove Road 

Welling 

Bedley 

Kent 

Tel: 01-301 2677 


Whitley Bay 

Video & Home Computers Centre 

3 Roxburgh House 

Pork Avenue 

Whitley Bay 

Tyne & Wear 

Tel 0632 534725 

Wolverhampton 

Wolverhampton Computer Centre 
17/19 Lichfield Street 
Wolverhampton 
Tel: 0902 29907 


For your nearest European 
Dealer telephone Belgium or 
Holland 


Worthing 


Worthing Computer Centre 
32 Liverpool Road 
Worthing 
W Sussex 


Belgium 

Micro Management 
Belgium 

Boilaerstraat 75 
2018 Antwerp 
Belgium 

03 2389284 


Holland 

Micro Management 
Nederlands 

Raad Huisstraot 98 2406 
Ah Alphen oan-den-rijn 
01720 72580 
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THE ULTHTIATE 

PROGRflmmERS 

TOOLKIT 

A brand new book ‘INVALUABLE UTILITIES FOR THE BBC MICRO’ 


★ Utilities to take the pain out of 
programming... 

★ Utilities to explore the hidden 
depths of your Beeb... 

★ Utilities to customise your 
machine and upgrade your 
programming capacity... 

In this top q ualit y pa perback b y 
Jeff Auqhton is a collection of tools 
for the serious programmer. It pro¬ 
vides the complete software toolkit 
needed to construct efficient 
programs, and the weapons you 
require to disassemble them and 
annihilate the bugs. 

The accompanying text fully 
explains the use and mechanics of 
each utility and in so doing pro¬ 
vides you with a high-level tour of 
the inner world of the BBC Micro. 


Among the utilities included: The 

Dissembler - delving deeper into the 
machine code ROM's of your Beeb. 

A Music Processor - teach your micro 
to beep in tune. Bad Program Fix - 
resurrect your fatally wounded code. 



Sorts - efficiently order your indexes 
and files with this nippy little routine. 
Teletext Picture Editor - Create your 
own Prestel frames with this innovative 
graphics system. 

Other books for your Beeb also from 
Pan/PCN: 60 Programs for the BBC 
Micro (£5.95), Instant Arcade Games 
for the BBC Micro (£3.95), The 
Companion to the BBC Micro (£4.95). 
Available from your local computer 
book stockist or by returning the 
coupon below. 

For immediate service or 
more information ring 
01 200 0200 now. 
Credit cards accepted. 


_get more 2. Jii-12-- - 

BBcrnioioBOOKS 




CUSTOMER CHECK LIST 
No of 

books Title 


□ Invaluable Utilities for the 
I 


Amount 


J BBC Micro @ £5.95 

60 Programs for the BBC 
Micro @ £5.95 

Instant Arcade Games for 
BBC Micro @ £3.95 

Companion to the BBC Micro 
@ £4.95 


Postage and packing contribution 
Please allow 35p for the first book 
ordered plus 15p for each additional 
book to a maximum charge of £1 25 

Total 


POSTNOW. NO STAMP NEEDED Tb Pan Books Ltd. FREEPOST PO Box 109 Hiqh Wycombe 
Bucks HP10 8NP YES. please send me the paperbacks indicated I understand I may return 
them within 10 days if not fully satisfied and receive A FULL REFUND. 

NAME(Mr/Mrs/Miss/Ms)_ 

ADDRESS_ 


□ 

□ 

□ 


_ POSTCODE _ 


I enclose my cheque/postal order for £ payable to Pan Books Ltd or debit my Access 
Barclaycard/Visa/Trustcard Account no 


Signature_ 

Allow up to 15 days for delivery 
This offer available within UK only 

Pan Books Ltd 
Registered in Enqland 
Registration No 389591 





























































Apple lie 



Cobol Compiler 


(NOT INTERPRETED) 

• 5 to 7 times faster than 
other compilers 

• Interactive screen handler 

# Interactive debug facilities 

# Extensive sort and chain 
facilities 



EUROPEAN 
COMPUTER 
SERVICES INC 


For further details 
please write or telephone 

European Computer Services Inc 

1 Charlbert Court 

Charlbert Street 

London NW8 7BX 

Telephone 01-722 1283 

Telex 881 3270 



You ’ve got it in one 



DIGICO HAWK 200 PERSONAL COMPUTERS 

Z80 processor, 64KB RAM, CP M 2x 200KB Drives 

1 2 " Monitor with Tilt & Swivel 2 x 400KB Drives 

Low profile Wordstar Keyboard 2 x 800KB Drives 

Also available with 6MB & 12MB Winchester Drives 


PERIPHERALS 

Brother EP-44 
OKI Microline M80A 


£210 Olivetti Ope 450 

£180 Daisywheel 45cps 

Most other makes available 


£1495 

£1695 

£1795 


£995 


Universal Printer Stand 

with paper feed slot 

Our Price £79 



WE SUPPLY: Ribbons, Listing Paper, Labels, Disk Storage 
Equipment, Cables & Interfaces etc... 


All prices are exclusive of delivery and VAT 

■ TELEPHONE TO ORDER OR FOR FURTHER DETAILS 

01-579 9139 

TFH COMPUTERS 

2nd Floor, 5 New Broadway, Ealing, London W5 


The Cancer Research Campaign's 

Computer Users Perpetual Year Planner 


Support the work of The Cancer Research Campaign by purchasing one or more of our 
Computer User’s Perpetual Year Planners. 

Printed in multi colour on 020 plastic sheets (2' x 3' approx) the Computer User’s 
Year Planner comes complete with a pack containing coloured self adhesive stickers and 
a dry-wipe marker pen. 

The Cancer Research Campaign Computer User’s Year Planner combines a 
perpetual planning facility with a comprehensive buyers guide list, and carries a written 
twenty year guarantee with each copy purchased. 

We confirm that the full purchase price of the Cancer Research Campaign’s 
Computer User’s Year Planner will be retained by the campaign without deduction. 


To: The Cancer Research Campaign 2 Carlton House Terrace London SW1Y 5AR 

Please send me-copies of the Cancer Research Campaign’s Computer User’s Year Planner 

at £2.95 per copy (including post & packing) each. I enclose my payment for £_ 

Name of company/firm 
Address 

Name of individual purchaser 
Telephone no. 


Cancer Research 
Campaign <g> 
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NEW 
SPECTRUM 
KEYBOARDS... 

INTERFACE 1 COMPATIBLE 6 
CONVENIENCE KEYS including 
FULL SIZE SPACE BAR 22 
AUTOSHIFTED SPECIAL 
FUNCTION KEYS 

WOKING COMPUTER 
CENTRE 

32 Chertsey Road, Woking, Surrey. 
Telephone: Woking (048 62) 23845 




Many customers 

have fallen for the classical good f 
of the Emperor, its slim appearance, + * 

clean lines, the perfect typing height and the * 

professional feel of the full travel keys. Now we have added the f 
CRUSADER to the range, identical in appearance but purpose built / 
for the serious programmer, typist or business user. It is the same size, > 

14.5" x 7.3" x 2" fitted, in Ivory, but has a triple matrix featuring 22 + 

AUTOSHIFTED function keys: all the microdrive * J? 

command/maths keys -s- * = - + # and together in the top X #• 

right hand corner, main punctuation ,.;: ” where typists f ^ 

expect them, autoshifted cursors, Caps lock, $, + ^ ^ 

Graphics, <, >, Edit and DELETE. We have retained ^ ^ A 

the convenience keys, T (7), 1 (6), fire (0), double w / g? ^ 

caps shift & symbol shift for easy access to the f ^ rP 

extended modes, and the full sized space * 

bar. We have also maintained: the easy S & 

fitting, you need 1 screw driver — and 5 * < f > e 

minutes / ^ 

AND, for a QUALITY keyboard, * 

(incredible low cost) + x 


A?/ 


A ^ 




Trade enquiries (04862) 23845 


TRADE ENQUIRIES WELCOME 



Teletext 

Display 

CREATOR 


The Datapen Lightpen itself comes complete 
with handbook, software on tape including two 
drawing programs and a printed listing 
showing useful routines. 

PRICE £25.00 

Two drawing programs, SKETCH and SHAPE- 
CREATE are included with the lightpen and the 
programs shown above may be ordered 
additionally, or separately as required. 

All prices above include VAT, postage and 
packing. 

Please send yourcheque/P.O.to:* 

Dept. 4, Datapen Microtechnology Ltd., 
Kingsclere Road, Overton, 

Hants. RG25 3JB 


BBC Lightpen Programs ^ Datapen 


SUPERIOR 
PERFORMANCE 

• Intensive to ambient 
lighting 

• Responds to different colours 

• Program accessible LED 
lamp readout 

• Switch for program control 


SUPERIOR PROGRAMS 

• Tape storage of your work 

• Good documentation 

• User routines provided 
on tape and 

on printout 


Datapen 


BEEBPEN DRAWING PROGRAM 

A comprehensive Mode 2 colour drawing program 
allowing plot commands, painting, circles, text, 
character defining, saving and loading to tape or disc, 
all to be selected and used with the lightpen. 

PRICE £11.95 Introductory Offer £9.95 


TELETEXT DISPLAY CREATOR EDITOR 

Allows the busy programmer to quickly create Mode 7 
colour graphics and test screens for combination into 
his or her own programs. Movable on screen menu 
allows use of complete screen for graphics. Full 
instructions and a discussion on teletext features are 
provided PRICE £9.95 Introductory Offer £7.95 


BRITAIN 

The first in a series of educational Geography and 
Geology programs. Britain comes complete with three 
sets of tests, and these may be very easily changed by 
adding DATA statements in the Basic program. Full 
instructions and grid map supplied 

PRICE £6.95 Introductory Offer £5.95 
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ACTION! 


1200 1 
Modem Now 
Available 

' £59.95. , 


=#if@l^k= 

Protek Computing Ltd, 1A Young Square, 

Brucefield Industrial Park, Livingston, West Lothian. 0506 415353. 


BBC JOYSTICK 
SET £19.95 

Contents: Quickshot I Joystick • 

Protek BBC Joystick Interface • 

In an attractive Gift Box. 

ZX SPECTRUM JOYSTICK 
SET £29.95 

Contents: Quickshot I Joystick • 
Switchable Joystick Interface • Airliner 
—A Full Flight. Simulation 
Program (16K) • In an attractive 
Gift Box. 


BBC JOYSTICK 
INTERFACE £11.95 

Simply plugs in • Compatible 
with any Atari type Joystick, 
e.g. Quickshot and Games 
Master • Suitable for use 
with all standard BBC 
Software. 


ZX SPECTRUM 
SWITCHABLE 
INTERFACE £19.95 

No programming required • Simply 
plugs in • No additional software • 
Compatible at the flick of a switch 
with Protek (Cursor Keys) Kempston 
and Sinclair Joystick Software. 
Compatible with any Atari Type 
Joystick, e.g. Quickshot or Games 
Master. 


QUICKSHOT II £11.95 

New improved design • Trigger + Top Fire Button • Auto Fire • Built in 
Stabilizing Suction Cups • For use with any computer with a ‘9 pin D’ 
type connector. (Atari Compatible). 


QUICKSHOT I £9.95 

New improved styling • 3 Fast action fire buttons • 4' foot long cord • 
Arcade Control • For use with any computer with a ‘9 Pin 
D’ Type connector. (Atari Compatible). 


























At this years exhibition well 
have all the software and hardware | 
you could possibly want to lay your 
hands on, whether you’re a business¬ 
man or just a home enthusiast. 


OPENING TIMES: THURSDAY 26 JULY 09.3020.00, FRIDAY 27 |ULY 09.3020.00, 
SATURDAY 28JULY 09.30-17.00. 


SEL 8a Charlotte Square Edinburgh 031-225 5486 

Sponsored by: Supported by 

iPersonaL « 2 

ziM the CT 

.In. OL,IJ 1J ^11.-^-^i.. 


-rersonat. 

Computer 

*World 































THE INSTITUTION OF 
ANALYSTS & PROGRAMMERS 



An association which is widely recognised and respected, 
endorses the status of its members, protects and 
promotes their interests, assists their careers and 
encourages their ethical standards is the foundation of 
every profession. 

The Institution of Analysts & Programmers is the 
leading association for those who use, develop and 
organise systems analysis and computer programming 
for Commerce, Industry or Public Service as a principal 
or supplementary part of their professional life. 
Awareness of the Institution and the high regard 
accorded to its members has brought inquiries and 
applications from over forty independent countries and 
states. 

The essential qualification for election is practical 
experience but grading allowances are made for degrees, 
diplomas and course certificates of recognised universities 
and training organisations and for memberships of 
other professional associations and learned bodies. A 
guide to membership requirements and gradings may be 
requested by telephone or letter addressed to the 
Applications Department. 

01-898 2385 

The Institution Of Analysts & Programmers 

GIBSON HOUSE, FOURTH CROSS ROAD, TWICKENHAM 
MIDDLESEX, TW2 5EL, ENGLAND 


VERSATILE HIGH QUALITY RICOH PRINTERS 
"Installed with care by our own engineers" 



60c.p.s. 35c.p.s. 


25 c.p.s. 


124 character double daisy wheel IEEE Centronics Parallel 
Buffer pause RS 232 Serial 8K Buffer 


These superb, high quality 
daisy wheel printers will be 
installed and maintained by 
our own engineering team. 
Options include auto 
sheetfeeds, acoustic covers 
and bi-directional page 
feeders. 

All prices exclude VAT. 




D.F.M. Ltd 

4a, Anerley Station Road 
Anerley 

London SE20 8PT 


dfm 

Tel: 01-659 1227 


Up to £1000 worth of software supplied 


FREE 




16 bit PC with high-resolution colour graphic and 
Expandable RAM up to 256K on MS-DOS (128K 
RAM Standard) 


MBC 550 with single disc drive £749 

MBC 555 with dual disc drive £999 


PRINTERS 


EPSON 

£ 

MX100FT 

399 

FX100FT 

479 

RX80T 

209 

RX80FT 

239 

FX80FT 

359 

BROTHER 

HR1 

599 

HR15 

399 

HR25 

695 

HR35 

895 

EM101 

849 


MONITORS 

SANYO £ 

12" Normal Res. 69 

12" High Res. 99 

14" RGB Nor. Res. 199 

14" RGB Med. Res. 349 

14" RGB High Res. 499 

KAGA 

12" High Res. (Green or 
Amber) 109 

12" RGB High Res. 259 

12" RGB Super High 
Res. 359 


JUKI 

6100 339 


P&P Computers, Printers, Monitors £7.00 
Please add 15% VAT to total orders 



Many other names available. 

For full details and prices ring: - 
021-356-7402 or write to: 

ROSCO Ltd., 289 Birchfield Road 
Birmingham B203DD 
Telex 334303 TXAGWMG 


PCW277 
















CONCEPT 



Micro-Pics 


IIP CONTROL SYSTI 


Micro-pics is a highly 
efficient stock control 
software package for 
manufacturing 
companies that have a 
computer with the 
CP/M, CP/M-86, 
PC-DOS or MS-DOS 
operating systems. 

Micro-pics will 
monitor stocks, orders 
and allocations. 
Finished products can 
be broken down into 
their component parts 
to produce complete 
Bills of Material’. 

It is an aid to 
production control and 
product costing. 


NAME _ 
ADDRESS 


PLEASE SEND ME DETAILS OF: 

□ MICRO-PICS □ OTHER AURORA PACKAGES. 


COMPUTERS LIMITED 



HEWLETT 

PACKARD 


HP 150 

The Finishing TOUCH To 
Your Business 

Switch on... you’re productive 


Learning time on the HP 150 is close to zero. 
You won’t have to work through tedious tutorials, 
wrestle with frustrating manuals. Just touch the 
screen at the appropriate place . . . your HP 150 
executes your wishes. 

Call us now to arrange a demonstration. 


47 Holborn Viaduct, London. ECIN 2PB 

Tel: 01-729 1800 
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SOFTWARE INCLUDED 

CP/M 80 1 
CP/M utilities 
System utilities 
WORDSTAR 2 
CALCSTAR 2 
PERSONAL PEARL 3 
On line HELP file 


HARDWARE DESCRIPTION 

6mHz Z80B processor 
128k RAM 

Ultra fast ‘cache’ disks 
One/two 5V 4 " disk drives 
Up to 1568k disk storage 
Two RS232 serial ports 
Parallel printer port 


The DASH-80, designed and assembled in Great Britain to exploit the vast range of CP/M based application software, provides a processor 
performance that exceeds that of most current 16-bit systems and floppy disk access times as fast as those of many hard disks. 

The DASH-80 comes complete with a selection of powerful software tools including: 

WORDSTAR, the world’s most popular word processor software, 

CALCSTAR, Wordstar compatible electronic spreadsheet, 

PERSONAL PEARL, a powerful data base application generator. 

DASH-80 processor prices (inclusive of software) start at — £1084.00 (RRP, excl VAT), 

DASH-10 terminal shown above — £ 560.00 (RRP, excl VAT). 

For further information on the system, and for details and listings of disk and processor benchmarks, telephone or write to the 
address shown below: 


PROCESSOR BENCHMARKS 
BM1 BM2 BM3 BM4 BM5 BM6 BM7 BM8 


DASH-80 
IBM PC 
APRICOT 
SIRIUS 


6.6 

11.7 

10.4 

11.1 


6.5 

12.2 

10.8 

11.5 


7.0 

13.4 

12.2 

13.6 


12.7 
23.3 

22.8 
26.2 


20.2 

37.4 

35.5 
40.1 


34.3 

30.0 

34.0 

29.0 


Trademarks: (1) Digital Research, (2) Micropro, (3) Relational Systems. 


DISK BENCHMARKS 
DBM1 DBM2 DBM3 DBM4 DBM5 

0.6 4.3 4.2 3.8 3.7 

3.8 21.2 20.8 12.7 10.4 

3.0 9.5 14.0 8.0 7.5 

2.5 37.0 37.0 12.0 12.0 


(aculab 


✓ LTD. 


Unit A, 

Station Approach, 
Leighton Buzzard, 
Beds. LU7 7LY 
0525 371393 















































The. War of-the Sc/sftc-e 

w'tH C&vuueytcej 


Gather those you can to your banner. The 
World's first Epic game. Not an adventure 
but a living fantasy novel. And you 
are the author of the action. 


Matter Disruptor complex report terminated: 
Estimate 75 personnel unaccounted for: 

Repair and medi-crews alerted: Defence circuits detect 

responsible alien 


craft now locked 
onto new target: 
Saboteur 
sighted in central 
corridor Sector 
7: Pursuit Droid 
activated: 
Switching to 
visual::: 


w D/srvptor 
r tsnstdb/e f 
Ue conation 

/mm in . 




From the. 

/Necromancers Csuk/ron.. 


... Were conjured the ghouls, ghosts and outraged 
spirits of centuries of sacrifices to the occult. 

Hurled forth from who- mjm 

knew-whence to H V - 


thwart your escape 
down the perilous 
fortress steps. An ill- 
timed move will 
plunge you into his 
waiting spider's 
tangled web. 12 
levels of haunting 
action. 

Sficctnum 


- 7 ^ 

^ ^ ^ ^ 


SfeecttuM. 













































































SORCERER from INFOCOM. 

The most powerful leader of the 
Enchanders must be found, tracked 
through treacherous mists of time, 
avoiding the evil sorcery where 
terrible death awaits, and gaining 
the powers and cunning of a true 
sorcerer. 


.strategy 9^'' 

Ik alphabets, ere 

k. Pasv-to-follow 


,>oddlc 

,arc> Over¬ 
lie a rustom 


jouchTcihlet 


TOUCH TABLET from 
KOALA PAD. 

The friendly, easy way to 
use your computer, as a 
graphics tablet to write 
or draw on the screen, 
as a paddle controller 
or joystick, as a custom 
keyboard, as a way to 
make music, play games, 
create graphs, all at the 
Touch of a Tablet! 


THE ENTERTAINERS 


FLIGHT SIMULATOR from MICROSOFT 

A highly accurate simulation of flight in a 
single-engine aircraft, with working 
instruments, panoramic out- of-the- 
window graphic views, and real-time 
flight conditions. All the excitement 
of flying in a real plane! 


I’ 
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The Softsel dealer has all the software you should need: recreation, home, education and business. 
When you want the best service, go to a Softsel dealer who has the best back-up in the world. 


Aderdare Glamorgan Inkey Computer Services (0685) 881828. Birmingham Home Entertainment (021) 643 9100. The Software Shop (021) 622 3289. 
Bradford Pace Software Supplies (0274) 72 9306. Brighton Gamer(0273) 698424 Bristol Softalk City (0272) 877245. Chalfont St Peters Softshop 
(0753) 88901. Chester Computer Link (0244) 316516. Guernsey Guernsey Computers (0481) 28738. Jersey Audio & Computer Centre (0534) 7400. 
Leighton Buzzard Milton Keynes Music (0525) 376622. London Games Workshop NW10(01 )965 3713. Adv Technology Centre SE9 (01) 859 7696. 
Chromosome Personal Computers N 19(01) 263 9493. Davinci Computers NW4(01 )202 2272. Pilot Software City W1 (01 )636 2666. Programs Unlimited 
W1 (01) 487 3351. Software City 382 Kings Road SW3 (01) 352 9220. Vic Oddens SE1 (01) 403 1988. Video Palace W1 (01) 637 0366. Woodland 
Software W1 (01) 960 4877. The 64 Software Centre WC1 (01) 430 0954. Tomorrows World Today W1 (01 )437 2040. Maidstone Galaxy Video (0622) 
682575 Manchester Quodport (061 )969 8729. Paignton Devon Computers (0803) 526303. Preston, Lancs Channel 8 Software(0772)53057. 
Redditch MCL (0527)26051. Sidcup Silica Shop(01 )301 1111. Skipton Singleton (0756) 60 078. Slough Silicon Chip (75) 70639. Southampton 
Microchips (0703) 38899. Stafford Computerama (0785)41899. Teddington Photographical and Optical Services (01) 977 3498/9. Wallasey Microbyte 
(051) 630 6933. Wateriooville G B Microland (0705)259911. Weymouth Silicon Chip Comps (030 57)87592. Whitstable 64 Supplies (0227) 266289. 
Worthing Data Direct (0903) 40509. York York Computer Centre (0904) 641862. 



The number one source 
for software. In the world. 


•Registered trademarks. 



Your Softsel dealer has them all, business, education, home and recreation. 

When you want the best service, go to a Softsel dealer who has the best back-up in the world. 


Bicester The Computer Terminal (0869) 253361 Bradford Pace Software Supplies (0274) 575973: Bristol Colston Computer Centre (0272) 276619. 
Croydon Programs Unlimited (01)681 8941. Edinburgh Microcentre (031) 556 7354 Computeriand (031) 225 3691. Hemel Hempstead Data 
Efficiency (0442)60155. Kingston upon Thames Interface Network (01) 541 1055. London Personal Computers EC2(01) 377 1200. Digitus WC2 
(01) 379 6968. first Computers W1 (01) 499 3046. FDS Microsystems W2 (01) 229 9431. Istel WC2 (01) 831 0361. Programs Unlimited W1 
(01) 487 3351. Merchant Systems EC2 (01) 583 6774. Pilot Software City W1 (01) 636 2666. Computeriand W2 (01) 723 3071. Computeriand EC1 
(01) 248 8385. Programs Unlimited WC2 (01)340 9006. Planning Consultancy SW1 (01) 286 6411. Bonsai WC1 (01) 580 0982. Morse Computers 
WC1 (01)831 0644. Timon Computer Group EC3 (01) 623 2550. London Computer Centre W1 (01) 388 5731. The Computer Terminal WC2 
(01) 236 2187. Orys Systems W1 (01) 636 0476. Interface Network W1 (01) 486 9121. Manchester Computeriand (061) 833 9327. Newcastle 
upon Tyne Computeriand (0632) 612626. Newbury Gill Anthony Systems (0635) 35831. Norwich Anglia Computer Centre (0603) 667033 
Reading Thames Valley Systems (0734) 581829. Slough Granada Microcomputer (0753) 820966. Southampton Computeriand (0703)39571 
Swindon Computacentre (0793) 694997. Twickenham Simmons Magee Comp (01) 891 4477. Wilmslow Fairhurst Instruments (0625) 533741. 
Woking West Surrey Computers (0486) 272573. York Programs Unlimited (0984) 32089. 



The number one source 
for software. In the world. 


•Registered trademarks. 
















48K SPECTRUM OWNERS 


ANNOUNCE ALL PROGRAMS COMPLETELY REWRITTEN 

* ADDRESS MANAGER * £ 8.95 

* FINANCE MANAGER * £ 8.95 


LESS £3 REBATE FOR EXISTING USERS 

★ ★ SO COLUMN-PLUS80'VERSIONS ★★ £ 19.95 


80 column versions of both these programs are available. These work in conjunction with the Kempston 
Centronics Interface and Centronics Printer. Write to us for a quotation for the software, the interface and the 


\ 

V v\ 


'STATE OF THE ART' design with the following 


%VN\ 


V V ★ Compatible with Kempston Joystick software (the industry standard). 
'% * Compatible with Sinclair/Psion software. 




k ^ \ V ★ Compatible with cursor key software. 

^ V ★ Compatible with ROM cartridge and cassette software. 

★ Three 9 way D plugs for our 
^ Competition Pro range or standard 
Atari type joysticks. 

★ Price includes VAT, p & p. 


N 


\ Kgmpsron 

* ^ MICRO ■ ELECTRONICS LTD 

Unit 30 Singer Way, 

\ Woburn Road Industrial Estate, 

> Kempston, Bedford, MK42 7AF 
^ Tel: (0234) 856633 

Telex: 826078 KEMPMIG 

V 













Authorised Dealer 


All machines 
available NOW 


Authorised Dealer 



apricot* 


Lotus 123, Open Access etc. 

SILICON VALLEY COMPUTER CENTRE have 
highly trained professional staff to give you expert 
advice in Computer Accounting, Networking, 
Database Applications, Word Processing and a 
complete on-site maintenance service. 

Call us today to discuss the right solution for your business. 


Macintosh 


See our extensive software 


164 Grays Inn Road, London WC1. Tel: 01-833 3391 

8 Lever Street, Piccadilly, Manchester-Tel: 061-228 1686 

Manchester office not authorised dealer * 






































If you’re looking for the ultimate line 
pnnter-look no further. The MT660is 
the flagship printer from Mannesmann 
Tally, one of the leading computer 
printer manufacturers in the world. 

The MT660 has been designed as the 
ideal ‘do-it-all’ printer. It’s fast, quiet, 
simple to operate, reliable and will fit 
neatly into any kind of office. 

It delivers both high speed data 
processing output at 600 lines per minute 



and correspondence printing. Prints 
barcodes of varying types and sizes, 
OCR-A, OCR-B and large characters. 
Its dot accuracy is so precise it can be 
used as a plotter for business graphics, 
linear charts and bar graphs. And all this 
at a whisper-quiet 60 dBa - quieter than 
an office typewriter. 

The MT660 is easy to operate, yet 
highly flexible and functional. And 
its modular construction makes for 


very simple servicing. 

The MT660 from Mannesmann 
Tally offers you tomorrow’s technology 
today. Rely on our experience. Rely on 
the MT660. 

Contact us now for further information. 

Mannesmann Tally Limited, 

Molly Millars Lane, Wokingham 

Berkshire RG11 2QT 

Telephone: (0734) 788711 Telex: 847028 


MANNESMANN TALET 

CREATING THE RIGHT IMAGE IN PRINT 
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Commodore's quality control impro ves! 

Actually, this frazzled VIC20 belongs to Rudi 
Westfold who claims that it was blackened and melted 
by a fire at his home and then swamped by firemen's 
hoses, but it still worked. Rudi is putting on a brave face , 
but he would like to hear from anyone who really knows 
howto vandalise a VIC. 


Junewinner: JHuddleston, Radley, Abingdon, Oxon. 

Junesolutions: 

SOLUTIONS ACROSS 

8Megabyte 9Anodes 10Flag 11 Exits 12Axis 13Lingo 15Castoroil 
18Version 19Textual 22Keyboards 24Array 26Dial 28Torch 29 Boot 
30Toggle 31 Spectrum 

SOLUTIONS DOWN 

1 Real-time 2Wang 3Hyper 4Decimal 5Cassettes 6Nova 7Gemini 
14Gosub 16Rotor 17Royalties 20Analogue 21 Address 23Editor 
25Chief 27Logo 29Bits 

Sendyourentriesto: PCW, Prize Crossword, 62 Oxford Street, London W1A2HG 


Submityour entry to PCW by 19 
August. You could win £10! 

CLUES ACROSS 

8 Printerroutinetoconcealtip(6,4) 

9 ltindicatescolours(4) 

10 What'sfashiontothemodern 
miss?Communication devices! 
( 6 ) 

11 Failure—butprogrammerfinally 
inthemoney (5) 

13 Particle'ssnappoint(6) 

14 Reaganquietlydisposedofinthe 
computer'smemory! (8) 

15 Movesthedisplayofold 
documents (7) 

17 I cutfrom state to interface (7) 

20 Itidentifiestoolhandle(8) 

22 Regularboyfriendsnotflashing! 

( 6 ) 

24 Lacesundoneinclimb(5) 

25 ThreetimestheOriccrashesbut 
nothing islost(6) 

27 Statementobtainedwithlove(4) 

28 It enables film actors to have their 
sayinPCW(IO) 


CLUES DOWN 

1 Bobby West beforeyour very 
eyes! (3) 

2 Deal,forexample,insharesor 
trusts (6) 

3 PutCaponeinjail—notoutside! 

( 8 ) 

4 Theyswearaudibly,these 
blinkingcharacters! (7) 

5 Blankcharacterssteponboard(6) 

6 Twostatesatoddtimes(3,3,2) 

7 Mechanicreproducedversein 
program instructions (7,4) 

12 Takeawaycomputertechnology 
for listeners (3,4,4) 

16 Theoneatthecontrolsispossibly 
Carmen Hill (8) 

18 Visuallydisplayedcornseen 
being sifted (2-6) 

19 Movepointerforrightstereomix 
(7) 

21 C$="BASKET-WEAVERS": 
Answer$=RIGHT$(C$,5) 

+ MID$(C$,5,1) (6) 

23 KeyofEnglishspaceshuttle(6) 

26 Drivehomewithbrokenarm(3) 


CHIP CHUT 


ChipChat would like 
to quash the malicious 
rumours that a re circulating 
about Sinclair's wonderbug 
machine,theQL. 

1 TheQLisnotthefirst 
computer available in weekly 
parts(firstyougetthe 
keyboard, then the operating 
system, then a bit more of the 
operating system followed 
by some of the manuals, then 
even moreoftheoperating 
system . . .). 

2 SirCliveisnottryingtosell 
a million QLs before one is 
delivered. 

3 QLdoesnotmean'along 
queue and an Lofa wait'. 

4 The28dayspromised 
delivery time was not 
calculated using a QL. 

5 Thephrase'random 
access microdrives' does not 
mean that they only work 
partofthetime. 

6 TheQLexperiencewill not 
be repeated inthe 
production of Sinclair's town 


car, and it's untrue that the 
carwill besold without 
wheelswhich will be 
available separately in strict 
rotation. Neitherwillthecar 
besoldonlyby post. 


Acertain magazine 
catering only for Macintosh 
readershassenta letterto its 
subscribers informing them 
thatthe magazine will 
remain bi-monthly'until the 
support base of Macintosh 
products begins to flourish'. 
Could it be that it is short 
of material (or plastic)? 


Walls, of ice cream fame, 
has entered the computer 
market with its new 
'Megabyte' ice lolly, with the 
slogan: 'Getyourhardware 
around our software'. We at 
ChipChat are keeping cool 
aboutthis, but are only 
thankful that Walls didn't 


discoverwordssuch as 
POKE,PEEKand RAM. 


BLUDNERS 


John FCowieregretsthat 
there was an error in his letter 
'Goldencrypts'published in 
July'sTJ's Workshop. 

The information supplied 
by British Telecom was 
incorrect.Telecom Gold 
does not support the 8-bit 
ASCII set, only the 7-bit set, 
some of which are reserved 
for special functions. 

Thecomplete list can be 
obtainedfrom BT, but 


anyonewishingto 
use the encryption technique 
should use characters 
32-122. 

Theonly awkward character 
in this range is 64 (the @ 
character). Thisshould be 
trappedanda7(Bell 
character)substituted before 
transmission. The reverse, of 
course, should be done 
before decryption. 

Forthebenefitof any 
eagle-eyed readers who 
noticed two June crossword 
winners (one in July, one this 
month), Jenkins of Fulham 
was in fact May's winner. 


PRIZE CROSSWORD 
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Definitely not 
just another 
executive toy. 


Today's businessmen know that when it comes to micros, it’s the software that really counts. 

And now Peachtree have made it easy with PeachPak — a set of five individual office 
productivity packages working together as one. 

PeachPak costs from £395 and is available for most major business micros, including 
the IBM PC, ICL, Sirius, Apricot, DEC Rainbow, Epson QX-10, and Olivetti M20and M24. 
PEACHTEXT Proven word processing, easy to learn and use, with 
versatile and powerful features. 

MAILING LIST MANAGER Integrates with PeachTextand 
provides essential sorting facilities for long mailing lists, with 
attractive options for producing labels. 

SPELLING PROOFREADER Quickly and accurately checks 
PeachText documents for spelling and typing mistakes. 

PEACHCALC An automated worksheet for financial 
planning, scheduling and many other applications. 

BUSINESS GRAPHICS Presents PeachCalc data 
in a wide range of graphical formats. 

Contact us today for more information 
on PeachPak and your local stockist. You'll 
soon see a knock-on effect in your business. 


I Send to Peachtree Software, 99 Kin^ 
Maidenhead, Berkshire, SL6 IYF. Tel 


Solid business sense with 
a software centre. 


SZZL 

3 

mm 



Street, : 

: 0628 327II. 


□ Please send me information about PeachPak. 
My existing micro is a_ 


□ Ask my local Peachtree dealer to contact me. 


Name. 


Company. 
Address — 


COMPANY 


Ll 


Tel. No. 


PCW8 


W j 





































comPAa. 



...IBM p.c?s only true friend! 




TEL. NO.. 


Personal Computers Ltd. 

218 & 220-226 Bishopsgate, London EC2M 4JS, Tel. 01-377 1200, Telex 8954665 ATT PCL 


Personal C omputers Limited are pleased to announce the availability of the 
worlds best selling portable business computer. 

From the company that had the most successful first year in American 
Business History, Compaq Computer Corporation provide a range of 
Personal Computers that are real productivity tools .... Why? 
Compatibility .... The Compaq range provides true compatibility with 
the industry standard 16 Bit personal computer .... the IBM PC. 
Software compatibility allows all popular business programs like Lotus 
1-2-3 and Multimate to run without modification right off the shelf. 

The Compaq range also accepts IBM PC Expansion Boards allowing even 
greater flexibility. 

Portability .... Weighing in at 281bs the 
Compaq Portable can be carried from office to 
office, to your Clients or to your home with 
ease. This will lead to fuller use of your 


Post FREEPOST for seminar details to address below . 


NAME. 


CO. 


ADDRESS 


Personal Computer and an even greater return on your investment. 

High Performance & Expand¬ 
ability . . . With the full features of a 
conventional PC the Compaq range 
allows you to expand memory, add 
integral high capacity 10MB Fixed 
Disks which you have with the 
Compaq Plus as well as utilizing 
printers and plotters. The Compaq 
comes complete with Parallel and 
Colour Monitor ports as standard. 

The high resolution screen will 
display both text and graphics. 

With this versatility Compaq provides true value for money. 

Reliability . . . Built to be compact the Compaq range is also rugged with 
its tough polycarbonate casing, shock isolation system, cross braced 
frame, and unique fail safe disk braking system. 

COMPAQ CARE 

Buying your portable Personal Computer from Personal 
Computers Limited is a painless task as 4,000 clients have 
experienced. Our expertise has been formed over a 7 year 
period selling and supporting Personal Computer Systems to 
companies both very large and small. Our technical support 
is proven and our field engineering is professionally run. 

To take care of your Compaq we offer COMPAQ CARE. 


For a fixed annual fee we will provide you with a 
new Compaq, if in the unlikely event, your much used 
machine develops a fault. No ifs or buts, we will replace 
your Compaq to keep you on the road. 


The Compaq and Compaq Plus are available now in 
quantity. Clip the coupon or ring 01-377 1200 and find out 
why you should own a Compaq. 


















